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(54) OPTICAL INFORMATION RECORDER, OPTICAL INFORMATION REPRODUCING 
DEVICE AND OPTICAL INFORMATION RECORDING/ REPRODUCING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize an optical 
system for recording or reproducing information using 
holography and to easily gain random access. 
SOLUTION: The pickup 11 of an optical information 
recording/reproducing device spatially modulates a 
laser beam emitted from a light source 25 by a space 
light modulator 18 according to recorded information 
generate an information beam, and further, spatially 
modulates the phase of the laser beam from the light 
source 25 by a phase space light modulator 17 to 
generate a recording reference beam whose phase is 
modulated spatially. An optical information recording 
medium 1 is irradiated by the information beam and 
the recording reference beam so as to be converged 
on positions different from each other, and 
information is recorded on a hologram layer 3 in an 
interference pattern due to interference between the 
information beam and the recording reference beam 
reflected by a reflection film 5. The information beam 
and the recording reference beam are positioned based on the information recorded in an 
address servo area 6. 
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[0004] HI 7 5 te, ^^©fy^i^'Ja-A^D 

^^^^ {c^tj-^fB^^^^oiaiBgcD^^^^-r^^s 
«fcg:3<fi»«3fci 0 2 £%££i±3£P«m^iE2§ 1 0 

l<h, ^0>SBa3t*W» 1 0 1 tf^calf ^gft 1 0 2 ££| 
)tLT, *n^7AE»Hftl 0 0l:^LTl»tSI/ 
20 >Xl03i, *n^AE»&# l 0 0 fc*t bXlf ffi 
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^) 7k-fl07t, AfB^*gffc IOOjS^HI 
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[ 0 0 0 5 ] 075 K^bfcE»f?£*Ttt, E»B#fc: 
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->fSfg££/&-r£o — t?© 2 ^7CT f ^^;u/^^->'tf 
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mytfr&mvirzzti-e* &m&iz&mztitzm nyt 1 
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20 [0011] §»$Q| 1 1 I2«<D#««Fi£Sfi«:, *P 
SBS^n^) hf >y £ 7 » y y^BSrilx., H <D tf y ^ 7 y zf 
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mUT(Dm^(Dm^. *D^7Ai3tt»!IAtfl0tfm 
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[00 17] B2 S#IIT, *^*<Z>J£«K« 

if^fH^^^^Mi on, ^if $&E&&# i anfcbttw 
^.n^xevHjy c ox tf > f;us i Aleuts;* 

tSXfc!>HW-3'82(!: 1 3tfll ^IB^^^ 1 <D 
^C^RFf^CDMtw^^ <fc 5 KX If > KJU^E-^ 8 2 £fcJ£P 
tSX t!> F;Ui*-#[Hm 8 3 £ *«*.Tlr>*. 
IB^^IlOlt MfC, }t1*«E»«# 1 icttLT 
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MTfe^lllbT, 3fcft*SE»*S# 1 fcE»£nTlr*S 
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^77^1 i te<DY ? t-jlx. — ? zmmisXttwi' >x 

&5t.fitffiE»«* 1 OJ¥^^r^Iic^»j$1i-T^^-^X 
1f-^S:ff ^ 7^-^Xit-^lElgS8 6 <t, ^tB0J^8 
5 K^oT^m^n^ h77 + >yi7-ff^TEI;S 
If 7^77^1 l^(D7^faX-^^I®iLT 

h ^ ylr>W-#&fto b 7 !y^>y^-^IU?S 8 7 
£, h ^ y >^X^-ff^T E^^^tiltS^ > h 
n-^^6C0tt^(C^-^^T|g®)^S 8 4 ^OTIT tf 

7^77^1 \*Kmmz&m&\ fa\z&mi* 

■££X5-f KlJ--#^fTr>X^>f H if-* Elll 8 8 <h£ 

[0 0 19] 7^1f^l3^^^^@ ion, HC, tfy ^ 
77^1 l^(Z)iilt^CCD7l/i'Olil^f-^^f 
3-HIT, 3t1»«ffi»««s 1 <D^-^XU 7 7JCE» 

^RFiOS*^Dy^*S4lfc0 7Hl/7*«9Jl 

tzo-?z>mm&mtB\&8 9 <h, ^hb^m^^© 1 0 
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z> 9 o <Dm^&5-7LZ>mftffl 9 i t*m?L 

TV**, 3>hD-790li, «^«t3Slsl'&8 9 0 Hi 

lKX^-f K^-^HK8 8€?S:«fflI"r* cfc^lCJ^oT^ 
X fcT> FJHJ— #lslg& 8 3 *4, {I-^#lJgtHl!& 8 9 J; 

£ 0 3>hD-7 9 0ll CPU ( + 5fe8LJ£gfi) , R 
OM (U — H • *>U ■ ^t'J) ^<k^RAM (^>y 
A ■ T^irX • ^t'J) ^tt, CPU^, RAM£f£ 

^Cchfc^ox, □ > h 9 o <Dmm*mm-?z>J: 

[ 0 0 2 0 ] HI 1 t#ILt, ^^SSO^^tC^ 

77^1 1 f4, X fcf > HJl/ 8 1 tC^fff $gfB§i^ft: 1 #0 

£<*nfc<h#£, &iB&*g# i <Dmmm$L2M\ztt 

t^, 2»«fi*«14lt K 1 lC*3V>T3fcttKBjfefflJ 

SBaicEBaftfcffifts i 4 l <t, is i iz&^xytmo) 
*««#iceB*nfc*#« 1 4 Rt^titt^. 

3t« 1 4 L M)t^fSl^+ 4 5 0 Eet£& 1 4 

RttOI3tt*lRl€r- 4 5 ° @fi 3 -fr* cfc "5 Kfr o T S. 
yjXA7P7^1 5(1 2 ##JJEe^1£ 1 4{Hya>SHlC 
IBS^nfc^SIt® 1 5 a <bJ£lt® 15bt$fLT^ 
£ e C <D¥£lt® 1 5 a <hSU® 1 5 b H &t;:^<£>& 

[0021] try y ;/ i i \z. miz. XA^P 

1 5 cd^SU® 1 5 a K****r*ftfifc:iBB£n, SO 
¥SU® 1 5 a K¥fTfc£l*ffi 19ai, Sit® 1 5 b 
KttJfcTSftBKBBBSn. I^SItl 1 5 b \zm=x ft 

[ 0 0 2 2 ] hT v V 7 y 7 1 1 t4 . M tC ^UXA^n 
y * i 5iX'JXA^D7^ 1 9 t <D m IZ & 1* T , ¥ JR 
It® 1 5 a *5j;tf£|*B 1 9 a fc:2tJ6"r Z&miz. 7 U 
XA^D^^l 5«<fc 0JHfClB©^n^:ai/>X 1 6 43 
«fctftt«fflM**m» 1 7 <h, ^'JXA^Dy^lSt 
-JVX&yny* 1 9 <h <B W *5 H T , Sit® 1 5 b4o 

ck^^sit® i 9 b fc#«T*ffiBfcffie£nfc£ratt 

[ 0 0 2 3 ] <£ffi2Htt£raS 1 7 n te^tttCg^Ji* 
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fti^eoiow, asn^Xflis 1 8 

:/'J XA^D7 * l 9 (D^SIt® 1 9 b TS It 

[ 0 0 2 6 ] ty^Ty^l ^'JXA^D 
7^19 Jc*5^S^ra5t*iB3g 1 8 £f4E*tflJ©fl!J# 

td, 7vx&7ny# i 9Mfr*>mizmwznrz tf-i> 

X^'J7^23, 3U^-^l/>X24i5«t^«gI 
2 5£BAT1^*. if -A^^'J v 9 2 3 14 , ^(D&jgi 
20 fifaW^V * — *l'>X2 4 (0)ti^(t|(:^bT4 5 ° 
Ht^nfc¥SltI2 3a*tLtl^. «12 5 

[0027] t!7^77Xi Mfc, ytmmm2 5 

«§3^e©*3&«tf — AX^U ry * 2 3tf)^SIt®2 3aT 
t'-AXyj7^2 3fC43tt^>^^h^^^^^2 6 £ 

H-Axyij7^2 3fflja>siEK:EB<*n 

fci0il/>X2 7, >- 'J > K U # ;H/ > X 2 8 *3 <£ ^ 4 5> 
30 m?* h?*^ ^~tr$ 2 9 £B*.T^S. 

^ 2 6 f4, 5t^^g2 5 35^(D^&S3tb, ^(DfctS^t4 

oC^oTl^o 4 ^fJ^ * "r^ 9 2 9 t4, IS 3 

^tC*r^i-^^r^<h¥fTft^fiJII 3 0a i:cni:it^-r 

^^r^j^^fj^ 3 0b <k-DTftmztxrz4 ^<o^yt 

aS29a-29d^f y U > K U ^JiH/>X 

29(O^ii30a, 30bC^lT45° ^ft"T<i:^ 
40 KEB£*ITH*. 

[0028] ft 43, ^7^77^1 lrto&tt^ra** 

««17, ^P B l3^^i^§§l 8 43cfc^7t^^e2 5t4> HI 
2tC^tt^3>hD— ^9 0 l:cfc9T«»$n5«fc ^ fC 
ftoTl^o ?>hD-^9 0t4, fiffi^Pel^^i^^ 1 

W^^->Of»«[«r«»l/T^*. *tz. ^f^S159 1 
t4, ^^CD^i^/1^->c7)4 J ^6^lc^^iiA5'->^ 
I^tSC i:^T#^> JcftoT^S. fit, 3> 

so .wA^->*fctt»f^ai59 i i:4ota^$nfc«»^ 
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#*IWa&i7tt, n> hD-79 0 £ 

* - > commizft-D x . ttfc*?z>&mK* — >~ey£<D 

[ 0 0 2 9 ] £fc, fcf-/^T y^l 1 ftco&^JKItm 1 
5 a, 19 bOKMH 0»JA«, ft« *8BBi**£# 1 tC 

[ 0 0 3 0 ] H3fi, 4 ftm?* hy"s( v~ 2 *? 2 9 CO £±1 
^X7-M^TE^J:OT4i^R F fclftffi-r 

ttttiEiR 8 5 co^^^^-ry □ y ^isi-e&<*>„ CO^tH 

[el!&85te, 4ftm7* 2 9 (DttftCD&yt 

^29a, 2 9 d<D&mt)$:Dun.-?Z>1mW%§3 1 £ , 4 
ftmv* VtJtZ* 2 9 0>*tft<7)£ftg|52 9b, 29 
c <D£ttJ2j<£ilD*-rsiJDJSl& 32t, JtJO^ii 3 1 cotti *l 
<t ^JP»fi 3 2 com^chcOM^ITbT, ^^iRH^fCj; 

E ££j&-r3M3£:^ 3 3 <fc, 
4^fiJ^^h^^^^^29CO b^^fafC^oTgl 
D^^ft^ 9 a, 2 9 b ffi^j £ JUn^T -5 »n»l§ 
34£> 4&my* hf^T^^2 9 CD h ^ ft 

^7t^^^^29c, 2 9 d o#m77£j[jnip:-r 

3*jnl?§§ 3 5 <fc, jto!£i§ 3 4 <Dftj]tti\W& 3 5 com*; 

X^-m^TE££j&-r£^#§§3 6 <h, JUn#i§34CO 
B*f*n»» 3 5 corner t^Mlt^^flf R F 

^-rsjasts 3 7 ii^iiiAT^s. *mm<Dmm 

[ 0 0 3 1 ] **«®^JBK:«s3tif nmmm$L 
^rnctsfe, %i»*ib«ir#i »«£cDincft«« 

[ 0 0 3 2 ] if, @4^#IIT, V-#m<DftmiZ 

M£/acDfgm*(ci2££n3o a>hn-7 
~j^x. nmvyx i 2 comit^^T Hi/x- -tt-^x 

CD til £t 3^*7 Hl/X • If-^liJ 76 ^liSTSPfl, ± 
fBcDis:£<h-r£o 
[ 0 0 3 3 ] ftiH^g 2 5 3iJ/ 

>y * 2 3 (cAlt ^iEit® 2 3 a TftgCD — flSl£35ifi 
b> -WtiRitSnS. ^SItI2 3aTSIt^n^)t 
«7thf^f^^26CJ:^T$)t$n^. 
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2 3 a Vfcytl*. XVX&7ay& 1 9 Alt 

L, 36«©-aW¥E»W 1 9 b ^liit^o ^£#t® 
1 9b^Mirc)t}i, ffimttXMS 1 8 SrSI^b, "7 
VX/*7uy# 1 5CDSU® 1 5 bTR£f£n, 
-»*J*RJfBl5a*ail, MfC 2#SliSEtt« 1 4 

^IB^^^ lK*3tt**D^AJi3 <t£&§f H4 <Oit# 
ffi±TiK3KTS<fcSK:, fflf *gfB^g£# 1 tzmmztiz. 

10 COfcK 7F^^-1t-#I'J76l;i5^^I>#Xe7 

[0034] ytmn&&mfc 1 fr*><om vm** i$mv 
>xi 2-ew-ffyt3ti£isft, m&2ftmmyttiii 4 sat 

¥&ltt© 1 5 a £i§j§-T£ 0 ¥SM 1 5 a SSiSUfc 
M 0 Sit® 1 5 a TRW 3*U 1 8 

^ilalb, ^ftco — m&7VX/*7uy& 1 9CO>JKIt 
ffi 1 9 b^5§ii-r^o 1 9 b^^iibfcMO^ 

20 Ji, t-AXyU 2 3 tCAltb, Sco-^^¥JS 
It® 2 3 a -CRJt^n, > X 2 7 $5 <kZfi/ *J >H'J 

*iH/>X2 8 ^JlEfciljabfctg, 4 7>fi|^ ^ hr^ff 

^ ^ 2 9 j:oT^m$n^o fix, c<D4ftmy* 

Y^A 2 9 COttS^{CSo'ViT, l§] 3 (C^ urc^m 

Hm8 5 (Cct oT, 7^^XI7"{|^F E, V^v 

y*>w-tf&nt>nz>tmz. s*^p-^os4 
30 [0035] ±SBo-tt--#«ffc*tt-5iS:^-rtt, 

t*;^7-;^l 1 <0«fifett, CD (n>/t^h.^^X 

^ ) ^dvd (^^ • tf^^- • xzizrziz^ 

J )V - n — -V? )\< - 4 TsZ) ^HS (A</^ — 

or, **»o^»»c:^^**««aa»?i^se i or 
[ 0 0 3 6 ] ^coi^H^T^ffl-r^ A<f^^j:rjc 

40 Bii^^^Tco j; o izi£m-rz>o -rts:t>?>. mi otc^ 

lsfc£o\Z. Affl3tttS«*&- 4 5 ° SitlJPl^S 
+ 4 5 ° {i^^^^Sfe^-tirfcit^iS^ t b> Bfi^tt 
S{i^$:+ 4 5 ° ifct^PiS^^- 4 5 ° <Hft:£ft£H! 

mm minium izm\M.temmmytx& o . p^^i: 

[ 0 0 3 7 ] fr\Z. BB^P#cof^ffl(CO^Tl^^-r^o 121 

6 «iB®^«c*5^^^^^r v -r i i cotfc.fl8«r^-rift^ 
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) tmmvtm ciut, *ythWoo ) £^t*Rb 

b, ■ i bfy h©«*tc^j«>-rs 2ia*©'5^<o— 
[ 0 0 3 8 ] &ffi£ra«*w3g i 7«, mi&-?% 

W5£G>&ffi££*JM;: bTfttlMO (rad) ^tc (ra 

d) *l«WC#4t§Cti:j;oT, £H 10 

ore ^^a«ufc«iH/x^->*fc«»f^fii5 9 i iccfc 

1 7fc-£x., ft*9£P B l7^P§§ 1 7tt, 3>hD-79 

ti, RF<t0S4$nfcS*^O7^l:S^^ 20 

t, nmvyxx 2 otb^Tt^^-^x u t 7 £jii§-r 
a^-r s >^sr^aib, nmv>x\ 2 it ft a* 5 s - 

x 1 2 ©ttiitfta^-^x u 7 7 £iiig"r<5F*m, 

[0040] gj 6 K ^ b £ £ 5 K , ftil»B2 5 a>StfJ 
#t£nfcPfilft©7m, 3>J>-^>X24ICkot 
¥fT3t*t*n, t?-A*:/'J 2 3 KAItb, ftg 30 
<D — W^^SItiB 2 3 a SrSaSb, ~f V Xl*~7 U y 2 \ 

ftfi©-SI5a*¥Kit® 1 9 b£S5Bb. ft&©-«ai^ 

1 9 b -es#t$n^> 0 *££f® 1 9 b s^igbfc 

»4n, *io-w*R»iBi5a*aai 4 2#iij 
fl^is 1 4 £iii£-r£„ 27>fiJ^7t^ 1 4 0^ 

ft« 1 4 L ftIILfc*M**«*«+ 4 5 0 Islfe^n 40 
T, A«ft<Bft£fc0, ttft«l 4 RfciliSbfcftteil 
»^-4 5 G HI^^nT, B<l7fe<E>7fc<i:&3o 2# 
Wtt3tt«l 4 £3iifibfc«*3tttt, tt®U>Xl 2\z£ 
ox^^^nr, ft««iB»«# 1 fc*5tt**n^A 

[0 0 4 1 ] — ^'JXAXP7^ 1 9 £>¥S#t® 1 
9 bTJKttSnfctttt. Rltffi 1 9 a TKIt^ti, «fc« 
Sr B 1MW«g 1 7 £iiSgb, *-<oteK:, Efr5£a>«Pl/t* 

-xc^ot, yt<DGLte&&is\$)iz&mt<tix. %zmm so 
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#!»ft£fc*. COGAffl#M%». OU>Xl6*31 
i&bTJK*-rsft£fcS. £ <DBB»/B#J!aftfcJ:, Ttffl;^ 
-IS^^U XA^P 7^15 O^JKtt® 1 5 a TJ5tt£ 

n, 2#»iteft« 1 4 ssia-rs. 2 

##JEE7fc1£ 1 4 Ofig^^ 1 4 L £i!iabfcftB:«ft#|n] 

at +4 5 0 si^nt, A<ift©ft£:fc9, iiftis 1 4 
R*a»LfcXtt«3fc#isa«- 4 5 0 0^$tiT, am 

ft«, nmv>xi 2 \z^^xmyt^nxytmmmmm 
fcuzmmtsn. ^D^7A§3t^ii4t^i#i 

[0042] m 7 &&ztm 8 fc&m$fiz%>ttz>yt<DVtm 

6 1 T^bfcfS^teP<Ift£^b, ft^f 6 3 T-^ bfcfS 
^ttAfift£3*b, *f6 4-e*imttBi*M 

[0043] mi \Zf*Vti&0\Z. 
^7fe« 1 4 L Srili&bfclt^Tfc 5 1 L «, AdTfecD^i: 
fc:D, MVsU>Xl 2 &*bT*«'«E»«# 1 fCiHt 
^D^7A13^IIL, £tfllt 5 ITife/hS 

m*Utf? A 3 ^ilj§i-^)o 2 #fJS*7£1£ 1 4 <D 

textt 1 4 l sajabfeia»ffi#fig* 5 2 l a, a<i^ 

JR 1*3*1, *P^7Ai3t^Il4i:M^I,t0t) 

fc#S#n^Ag3 fciiiBTS. fit, *n^A 
JS3F*3JC*5^T, KltR 5T£tt$nfcAiitt<0l»«}fc 
5 1 L tR»K5fiUJCiitrA«3t©iH»ffl#flg3t 5 2 L 
chrt*^ bT T££ A ^ b, 7^M^g20<7)m 

*U>fzr A® 3 f^tC^m^J(C|E^^tl^o 
[ 0 0 4 4] 0 8 (C^bfe^^tC, 27>fJ^7t« 

1 4<DmytfiL 1 4 R^iijlbfcjf 5 1 Rtt, B«3K 
(O^tJiD, KmV>X 1 2 ^^bTlt^IE^^^ 1 tc 

/h« 5 KlftSfT -5 5 TKJtdn 

T, ^f^^D^^ A 3 ^ii^-TSo ^^c, 27>iiJjfii7^^ 
1 A<Dm.%Wi 1 4 R*ii3abfel2Sffl#fla*5 2Rli, 

^Dy7Ai3i§ii4i©M 
•fc 0 fe^Htr^JT— lifc/hlt^S J; a fciRjfcbfcffc, 
%tfcb^75^3txD^/^ Ai 3 ^iiia-T-So fit, 
^■7AJB 3rt»C*5^T. Slt^5TSIt^nfcB{l7feCO 

^^7^5 i r £K#m s mzmt*Bmyt<r>ftmm»myt 

o <Dmmyt<z>mtitfi%mtjizfc~Dr£iz&. *<D=f*wrt* 
->tfxuif?&m 3 ft\zfrm&)iz&wtt£tiz>. 

[ 0 0 4 5 ] m 7 &£Z*m 8 C L /: J; 3 t: , ^HJSO 
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aji 3 fc#LTH-B«j: o Rattans. 

[ 0 0 4 6 ] ^ilOMtlt #n^AB3<0|PI- 

[ 0 0 4 7 ] CO) £5 £LT, *D 
&!&£tlZ> 9 ft*5, A(i^Otf $8t£ 5 1 L £ B<S3fc<&BB 

-r, mm\z. Bmyt^mm^t 5 i r^ Aimytnmmmm 

»ih$n, SN ({i#*f$i^) it (DfST * ffcibT * C £ 

[0 0 4 8 ] £fc, *3lJfcc£>^!£Tte, *«fttt,.±i£ 
^If^IB^^^ 1 fcfcttStfn^AJB 3 £ 
&mm 4 <£^#®±T^ ; t>/h@£&:<g> <£ -5 (CiR*-r £ <fc 
^KRUStSn, It^ie^^^ 1 CDSfcfJg 5 TfcftZtlT 
^«l/>Xl2«CIot<5. 

^chiicu, 4#my* b^J 7-25 2 9 

lot, *SMfi<oj^Si"Ctt, C(D4^my * br* 
5-2$ 2 9 KA#t-r*7££flH>T, 3E»l$fc&:7*-;fr 

tt» Ttlt^fB^^^ 1 tc43tt^^D^^ A® 3 ch^^S 

$nt^l/>X 1 2{BiJJcaioT#T : k 4#my * hr 
[ 0 0 4 9 ] &*5 % #^ii£cE>7£!$Tte, thU>X 1 6 £ 
7 AJi 3 K*3^Tfi* «3K <k#flB^fC ctS-^co^F*/^^ 

[ 0 0 5 0 ] #i\Z. EI9<£#^bT, PI^B#COf^ffl(C^ 
^Ttt^r*. S^^Ftctt, ffira3fc*»38& 1 8<D±iS* 

o £-?z>m m<D$d.8tmiz&w2>m&m&myt<D&wirt? 
-><bmmL*tiLm&myt®:mm 1 7k#*., stasia 

lit, 

[0051] 7tii^@ 2 5 <Dm$tyt<D\hjiit* n±m<D 
x i 2 <^tb#t^^^-^x uy7£iiiE-r£^-rs>^ 
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aiS-rsiBI, ±IE<0IS3££T£. 2t4^U>X 1 2 (Bffilt 

[ 0 0 5 2 ] g| 9 tC^Lfcct 3 fc, ftiEKB2 5 frStti 
It StlfcP 3U^-^U>X24l:«t9t 
¥ff7fci£<t£n, tf-A^yj y * 2 3 KA#U t£« 
<D-«a*¥iEltffi2 3 a ^'JXA^Oy^l 

10 KfiO-«j&J#S«I 1 9 b T-KftiZn. C<DKMtsn 

aTK*f<*n. ffi«2graft«WS& 1 

yP7^150*S»I15a-Cgit$tl, 2#fiJS£7£ 

fii4^Sja-rs. £ 2 ^js^is i 4 

©be^s i 4 L*iai/&*M**ft*« + 4 5 9 mm 

£tXT, Al3t©^i:^0, Eet£1£ 1 4 R £ MM L fcft 
20 M^^(S]^-4 5° BfiS7£<E>7fc£&£. 
2 »»JI*ffi 1 4 Sffljgb^:ff^ffl#M3ttt, tt®U> 
X 1 2 K <fc^T*#3nT3fcfi»«a2»J«# 1 £1811*3 
n, tfa^AJi 3 <h#£«4 £<B*|^J;g fc^ii&ffl 

[ 0 0 5 3 ] gjl 0 & £Zfim 1 1 ttlf 

30 6 4^lfcl2^«Bl3fe$ilT^§. 

[0 0 5 4 ] B|10l:ilfeJ;5C, 2#«lfc3fc«l 4 
OiS^feS 1 4 L«riiiabfcll^ffl#M% 5 3 Ltt, Ail 

^co^t^o, nmv>x i 2 *^bT5t<f *aae&*s# 
lKjiatan, ^d^^a® 3 <h^^^4 £<Di%Rm<£ 
o *^MmT?-am**m£tez&o\zW3&i,rz'&. m 
mLfc&zfrntf? ah 3 zmffi-tZo ^(Dmg:, 

5B4*5 4LA«Mf5. C<Df?^^54Lfi, 
l/>Xl2«£Ji*, #*U>X 1 2 -C¥fT3fc*£$ 
40 tl, ^fJjKE7fe^ 1 4 £Mj§LT, S«*©«<h^: 

So 

[0055] £fc> 01 1 7K L, Ac ct ^) (C, 2 ^fiiK!^ 
S 1 4 CD]Ke^:« 1 4 R LfcPI£/8#!Stft 5 3 R 

tt, B«3tt©*<!:^0, W*l/>Xl2*^lT3t*a 
IB^^^ 1 £M#t^n, ^ny7AI3iOT4i:0 

fc^, S6tfcL?a^6*P^7 AB 3 Srajfi-rs. ^co^ 
^o^7A!3ck0, ffl»l^ftc*5^«««3t 5 1 R 
tC*ti£-r*H 5 4 R«4t5, C(D^4)t54R 

so nmvyxx 2m\zm&* ^u>xi 2-e^tT^ 
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[ 0 0 5 6 ] 2#«ffi3fc«l 4 £iijfiUfc?S£#ra:- ^ 
U XA^D v 2 1 5 £A#* bT, *S<0-«^¥Rltffi 

1 5 a zmm-rz. *K#m 1 5 a ^m^vrcm^^t 

tt, JKIt® 1 5 a £ffl%%P!88 1 8 & 

L, 3tfiO-«^^U XA^D^19 <£>¥J5#tM 1 9 
bTS^^tlT, CCD7H20CAHL, CCD7 
U-f 2 0 l:J;oT^ai$n^ 6 CCD7l/^20±C 

*i, ia»i^t^tt*^p«fi^ac»i« i 8 tc«^^>^>> *y io 
t > a® 3 tca»o>««^*aiB»$nT^s 

[0058] eii o&cttfm i i {z^Lfc^o\z. *m 

[ 0 0 5 9 ] ^ICilTlt — « 

:©4^IJ7^hf^f^^2 9 KA*frS#«:fflH 

^p^7ai 3 t&mm 4 o^^®^ o t>#t(r«T«t> 
^mtuz&oizwj&isT&mytttezrctb, ytmmm 30 

lintel OK»«l5-CS*t*nT#*U>Xl 2M\zm 

[ 0 0 6 0 ] £C?>T. C CD7 U-f 2 0 CioT, H 
7 K 2 0 £ 5:iE5g^'fig^i6^^ ) ^ % C C D 7 U -f 2 

T£„ s i 2 *sj;tfig 1 3 s^itt, ccd 

7 k 2 o (D^m^- * & *>m£.y£<z> - >\z&w z> 40 

(a) L /i cfc -9 (C, \>y*??y-f\ lK:fctt£7/1 

2 #fflffift« 1 4 iCcfcoT, KiSHtL 
TMi^: 2 -D<Dmm 7 1 L , 7 1 RK#tt£>n&o H . 
fc, 012 (b) tZ^lsfz^vlZ. 7/1-^Yfct, 
ft^H^ 1 8i:J;oT, II 31 7 2 fc^tt^n*. 

"0" Sfcti " 1 " Z&mV, 1 hf* h(D^^(cM 

jft-r^ 2mm<Do %<D—jj&7t->. m^^^-yt. urt> so 
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— ^Ocfc^C, 2 ilt 1 tf !y ha>-rv^;U 

fil&£±tfS Ct^t5|i<D^ 'J y Ka*&£ 0 Si 3 
(a) E\ 1 fcf >y hCO^^^^^-^tC^^-TS 2®^ 

^T. f-^Mtf^ ^USSO^^Tti, 2 
n*. mi 3 (b) fc^bfei:o(c, 2#m 

mytfa i 4 ©»**K:¥tT3fe 2 ®^<z)incA^#<h#iiji&£ 

fc^fijft 2 ®*©«<0»»<S:^^JfeS+X^<Z)««7 4 
*->a«»*Pti:Bfiflfi<fcfc*. Eli 3 (b) tc:fc 

^T, ^7 5}U>©||, H^7 6(U7(Dii^ 
ittt^, fi&»»©4I*OM7 7tt, * 

fC * 7 fC L T *5 < . 
[ 0 0 6 1 ] h77 + >^IS$A^-><h, IEftT£> 
^-*lC#jftt-3/1^~><h£^:b^3<h, HI 1 4 

(a) \Z7*\stz&otz2fc7trt2 — >£UZ>o *MM<D 

ccD7V'f2oiD«ffiT-^^^ y*-?mm<Dmft 

[ 0 0 6 2 ] BBik^tCti, lEIl 4 (a) K ^ L £ 5 & 
2 ^ 7E / ^ - >fc « o T ffi Tal * m 2 n it «E 3t <h I B ft /fl 

&o ^i^ffci^nss^oy^-vii, mi 4 

(b) (c^LAcJ:^(c, tZm&flzit^Z <h n > h ^A h 
MTU, SNit^K^otl^. H^^FfCfi, CC 
D7K20l:J;oT, mi 4 (b) CiUcJ:^j:S 

[ 0 0 6 3 ] mi 5 (a) ^^7t<D/t^->^^^J 

7 4 T^fiJ-T^ C t\Z £-?T. 4^I^78A, 78 
B, 78C, 7 8DC^ltT^5. fit, 0 15 
(b) fr^bfecfcotC, jtf^Ol^7 8A, 7 8 C 
^-li-T^^CO^^^^^L, m&lZftft<Dmm7 8 B, 
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CCRC (MlelTC^^i^^) 3- H#OX^-ITiE3 
-H (ECC) ^^lialT^fi)cL/:f-^^)f-^"e 
&43, 015 (b) tt, nfTm^JCDE C C^— y 

tf--r§ si 5 (a) (c^bfc^- 

^EJItt, 015 (b) l:SLf:ECCf-yjKD^ 
— ^^r^Jffi Isfz b<D7?$> D , 015 (b) fC^cbfcE 

ccf-^;Ko3^, 015 (a) \z7hvti'T—2mm 

lit?., BBfiMSKli, 01 5 (b) fc^Lfccfc^&E 
CCf-yj^015 (a) \Ztk bfe <fc 3 \Z 4 o<0 ®« 
78A, 78B, 78C, 7 8 D LT3fcfi»«fE» 
^ttlKfE^L* H^«ftctt, 015 (a) C^L/ci: 

(b) iC^lfci^^ECCT-^i^S^L, C CO E 

[ 0 0 6 4] ±»© < fc'5ft:S^*©/x^»->fc:^»t-&* 
( h 5 ^^>yffl®^A°^->) OBM*, x^ 
— ITiEfi, 0 2 £*m*ft^a2leltt 8 9 fC^^TfT^ 

[ 0 0 6 5 ] u±mwhtz&o\z, *%m<Dmm\z&z> 
«««fa»n^*a i o fc<tn«, ^tt^iE^^^iic 

mmyt&&ztmnyt<Dmtt£* n£.miz&w2>ytmn& 
mmw i \ztt?zmmm&myt<Dmtt&&ztm*kyt<D'tiL 

[ 0 0 6 6 ] *^m(D&miZ Jttltf, 7£1f*8!E§i 

l l:7*-*Xit-#*ckt; h ^ y *>^-#£ 

a*&<, 7 >y/±T ztxtf^miztsL* t&iz. mm® 

©*SfB»^?T^T?&* C £ tffl^^T, E&j&g* HE 
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/^->€:3E*.fej&*6, ibu*?^ AM 3 (Dm — &m\z£> 
[ 0 0 6 7 ] Sfc, #S8«5<0J&»f;:<fc*itf, Ttlt^iE^ 

\z. mmft<oxmn*->tfimi3L&&um<Dm* (wa 
&$nrt?-><D&m*:* frigmmtisTm%iizmwvm 

[ 0 0 6 8 ] **S<&ra»fcffi*3fcti»«fc»fS£ 

[ 0 0 6 9 ] *#£*<0^aifcfl**3tefiflB32»?S£ 
Sil OJC^ntf, Mv27 V? 1 1 0 4 (C ^ L 

[0070] ±fc. *mm(DmM\z&zftmn$zmn4i 
^giotzctti^, 3fctt«E&*£tt i iz&mmmznz 

[ 0 0 7 1 ] £fc, ^^^O^^lC^tt^^ft^fE^^ 

40 [ 0 0 7 2 ] *»WOm2 O*2ifi(0^fi8lC«*^ 

CD^^tC^^^lf ^lE^^^^MCD^r^CD^^^. 02 
tC^LfciS 1 CD^M^^^tC^^^lf^fE^^^^ffi 1 

[ 0 0 7 3 ] ^-Jl//^^>^It^^ll:^ 

h )\,tz&\,*T xmyt<D$Lm&mizx&wm<D&it$: 

50 ^C^^^^mVi, 7t N^r5^J^-^A-^>^t 
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(nht*«ns. ) 

[0 0 7 4] B16tt, *-;UA-^>y*f»<75^»JR 
Mif^. sfs — 0"' nmii©^$^OT, 

3jv-;i/A-- >y»»-rtt, i o 3 - io 1 mm<D&m 
i^^n^t#ibtiti^ e *-;ua-x> 

"Tfe^^U^Si" , 104 -133 ^— >>, 1 990^J 
Hfrm(7)^i^ M PHB^lHfc«!S*ll!*py7A©« 

[ 0 0 7 5 ] ±^otIx-;1/a*-- 

[0 0 7 6] ^HifcfclTtt, K^7^1 1 

[ 0 0 7 7 ] ^I©^IIC*3^t. ^f^Si5 91(1 m 
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[ 0 0 7 8 ] **Jfi^^«S3t««S2«?I^SIl<O-t<0 
[ 0 0 7 9 ] **«W«w«S^ff ffiBB»H^8a"Ctt, 

[ 0 0 8 0 ] *H«S^JJc^*3tifffilE»fl^^e 
20 #D ^A/i 3 <0|rJ — ttW*C*3^T, 

[0 0 8 1 ] ^HM^JfCcktl^, 

msiz *<Dm mommmiz&wzm nyt&±&&m 

[0 0 8 2 ] **J6©^JBfC<tnti, T^if^fH^ 

so mmwtimtte*. 
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[0083] *^m<omm\z&nz>*:<Dfo<Difem&&u 
[oo84] k\z. *%w<dw, 3 <D<£m<Di&m\z&z>yt 

1 <Dmm<DMmiz&z>y£mmnzmm£.gim 1 o<DMf&<D 

[ 0 0 8 5] m 1 7 te, ^fiScBJgfBfC^*** t! y 27 

v ?<r>m$L*mir $tmm* mist*. ¥y#Tyx&m 

[ 0 0 8 6 ] *-£M<Dmm\Z$>rtZ> \±y Z7 y~f \ 1 1 

II112t, CCD^Hg© 1 1 2 J: d tbit^n^^co 
it fr 1 2«<fc OUfCfilBStlfcn 'J 

* — &U>Xl 1 3, ^^21^^^^^ (neutral dens 
ity filter ; £XT . ND7^;^tlHt. ) 1 14, fig 
ftflft^*-^ 115, Mh-AXyj 1 1 6 , 

1 7, k'-AZ^U 7^1 1 8^J;r; 
7 * 1 1 9SIAT^-5. TtiH^g 1 1 2 

fcfcoTH*. 3 U ^-^ u >X 1 1 3 te, 1 

3„ ND7^fJ^l 1 4li, n'J^-^U>Xll3CO 

ItTt^fi^^bT, S P €r*tf3fc& 

mtt-rscfc^ jcjfeoT^*. mytmy£¥mi L 1 1 5^l 

§. i^f-Axyj 7^1 i 6}i, mytmyt^m- i 

zmmz^zmyt t*-A^^u ^®ii6a^it 
u*. (ftffi^Bg^xPisg i i 7ti, m i ommoMMiz 

y & 1 1 f-AXyj^Il 1 8 a £ 

WLTH*. COH-AX^'J^^H 1 8 a(i, #J*_ 
tf', P^t£/&#£ 2 0 %j§j§£i±, 8 0XSItt5J:^ 

I^Mlt, #^^cDSK7tftl^^ (auto power con 
troll ; J^T, APC^IE-To ) £fr 5 fc«> fcffl H 5*1 
£ fc£>T£>£o :«7thr^fHl Hit 

[ 0 0 8 7 ] e-^T^llUt SEiC, »il 
1 2 35* 6 CE)*30t tf — A X y U y ^ 1 1 8©t'-AX7 p 'J 
^ ^® 1 1 8 a XJ5#* ^tlTxiff -r^^rS](C ti-AX 
?'J^1 1 8feiJcfc 0H»cBBfi$nfcii*bf-AX^U 
7^120, 2 #iijj^7£*£ 1 2 1 5 7- 

1 2 2«iATl^. i^t'-AX^J y^l20(t 
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2^iijfig^^ 1 2 1 te, B 1 7 K*^Tfttt<B;&«*# 

iz&mznfzmytfii 1 2 1 r ytmn&mmfttzmm 
ztitzmytfo 1 2 lL^iui^o j^e^« 121 
r, 121LIJ, &i<Dmm<Dmf&iz&vz>2ftmmyt 

ft 1 4 (DfitTt^ 1 4 R, 14Ltli0fe©T^O, fit 
7t«12 1 Rttfi5te#lRj£- 4 5 0 0(6**, J£t£*£ 1 
2 1 L 4 5 0 lHlte^-frS« &tb±tf 5 7 

10 -i2 2«, 2#mmy£&i 2 lfrznftnytmiztti, 

T4 5° Cliltent, 2 5r««3«*l 2 H^(D3t 

[0088] ^7^77^1 i ni, mic, 2 ftmmyt 

<D3i9§£lK 2 fflfC#lPj-r**t*»lx>X 1 2 3 <h, C<DM 
mv>X\ 2 3 £, *SfBi*a&# 1 ^JP^ft&cfctf 
20 h^y^^[pJfC»ft?rfl6^:7^^3.X-^ 1 2 4 (@1 
8#i&) tS:I^TW, 

[0089] ^7^77/1 i nt mk, ytmmm 1 

1 2a>5G>#a*ii3fcfcf-AX:7 r »J y?l 16 coiiTfeh*- 

Mt-A^yu y ^ i i 6«<fc oicBisntaiai 

25, £il/>Xl 26, t'-AX^U^l 

2 7*J:r;7*hf^r^^l 2 8SiAT^5. £Ps1 
7fc^P3#g 1 2 5 tt, » 1 <Z>*»<&ra*BK*5tt*£lfflftX 
iS18tPI«©fc©T**. Cil/>Xl26(t Ttff 

^t^^l^tLTt^, COai/>Xl 2 60 

^^^^Htt5i:^:^oTi^, t'-AX:/ 
'J^12 7{t t-AX^'J7^I127a$fLT 
u(Otl"AX7 Jl J7^I12 7aH #J;U£, S 
<H7t!&#£ 2 0 X2l5a$-&, 8 0XK»tSJ:5l:^^ 
t^, 7^ hr^f^^l 2 8{j;, ««3tO*a-S:E 

40 :©7^hf^f^^i28[t mmitnm&ft 

TUTfc <fcV>. t£h U>X 1 2 6 flfl^^ t-AXT^'J ^/^ 
12 7(CAltL, e-AX^'J7^I12 7aT£»$ 
n*36tt. iTfet-AXyj 7^120 fCAIfT ^>J:^ 

[ 0 0 9 0 ] ^y^7^111fi, Htc, t-Axy 
'J'^l 2 7 tC *3 * «ft bf — A X :/ U * * 1 2 0t« 

sMiaytc, t-Ax^j-y^i 2 7 $'j<fc on(ci2@^n 

^cfil/>Xl 2'9, > U > K U ^7 > X 1 3 0 ^ <fc 
50 4 ^|7th7-ff^5'13UiiTl^ 9 Aftm? 
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ttm?* by*<< "t>79 2 9 tm&<Dh<DT*$>Z>. is U > 

[ 0 0 9 1 ] If7^77/l 1 1(1, IC> f-AX^ 
'J-^118 Ic^ttSfigftf-Axyy y * 1 2 0 <hte 

t-Axyj y ^ i i 8M& vmtzmmzti 

t^£o 10 

C 0 0 9 2 ] e^7^111tt, ^fC, fflftf-A 
7?'J«^116 fC*3ttS£|gf £PJg 1 2 5 tttK^t 
feiJJc, i^f-AX^'J y ^ 1 1 6fi0<fc 0 Kite IBS 2n 
fc=F U > — * U>X 1 3 4 *5 cfctf )E*fflf 2BSB 13 5 
*IAT^«, ^ffflmil 3 5H ^it^aB^^ 

CDf, 0IAtf»fi2 6 6 nm©*n3tS:m»t*«fcai: 

3"J^-^l/ >X 13 4(1 ^^ffl^M^g 1 3 5 

*JS«T?tt. 1 3 5tt, S^fcoft^fch 

[ 0 0 9 3 ] ii Slc^LfcJ;^^ f ^:x~ y h 1 4 
OH, **^yh*#14U|ATH5. BI 

1 8 tit f y h^^fs: 1 4 1 ©jSM«»(D*&^ 
LT^5. t^^ol - «, h*^14 1CH, _hi#CD3 'J ^ 

-*u>xi 1 3, nd7^hi 14, mytmyt^m 

1 1 5 , if lf-AXyj7^1 1 6 , iktt&fflft « 30 
1 1 7 , f-AXyj^^l 18, Kt'-AX^ 
Uy^UO, 2 #iiJJ^l£ 12 1, &t3±tf 5 5- 1 

2 2 , 125, aw>x 1 2 6 , t-Ax 

& U >X 1 2 9 , S/'J>HU*;H/> 
XI 3 0, 8*l/>Xl 3 2*i^U^-^l/>Xl 

3 4 ^HOf^tt^nTtiS. 

[ 0 0 9 4 ] B18U, fflft*!**^ 1 1 5iltl 

1 5 ©tiilt* (C:fct7& Stlf^^t Pfif /&57<hCDit^ 40 
^mm-t^ltib\z. 1 4 2 £, CO^t-^ 14 2 

<Ditiatt<DlHU££Kft fflft ¥3!^ 1 1 5fce*-r*fc«> 
0^7143 J^ffctt SnTH*. 
[ 0 0 9 5 ] m 1 9 te, fic% tR^ffl^fcJl!* fflf 3*3?t^- 
1 1 5 cO^J^^LfcfecD-C^^o CO^JtC&tt^teTfcffi 

3t^if 1 1 5ta, K^jc^tiPi-rs 2«c©«tt©ai3fe« 

115a, 1 1 5b^Wlt^^. Ctieolf^l 1 
5a, 1 1 5 h<Z>o %<D'>1£< <h t> — ^ figl^ L ft 

mmmtz&vx, m*<D5ztiiJ5ft\z&tiL2n. mi 9 

(a) , (b) KtkL/zJ;? fc, 1 1 5 a, 1 1 50 
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5 b^Sft*«»K:*5tt*BE3te « 115a, 115b© 
^tt0>/S*#*ffcT*<fc5lC&oT^3. Z tliZ 0 , 
SS*« 115a, 115b £iIiaT£f cofilf ntfi%tit 

b, ^CD^^, Jgffflf^St^ 1 1 5©tB*t*fc:*3ttS 
S{If Pdft ^^iOJt^^SSfk'rSJ:^ JCft-o 
T^S, ft*3, 01 9 (a) (C^LfcJ^fC, 5£ft&l 
15 a, 115 b<D^tKoff^3&«^:fr^<fc€r^ttJS!3tA 

fcO, HI 9 (b) tc^LfcJ; 
15 a, 1 1 5 b©^ffKo»*^/h$^<h#Jcttief A 

[ 0 0 9 6] 7^al-^124li, ^l^yh* 
f£ 1 4 l^±®{Clf0^ttj-6nTV^o f fli^B 112 
te, dCDftMgm 1 1 2 £igiJj-T fc&i&IelgS 1 4 5 

teflon, coillslKi 4 5t*l:a^5/ 4 

1 <0ffl®£SlDtftt5*lT^*. 7* h5*-< 1 1 

9te, A P ClHlgS 1 4 6 <h— CCDAPCHJgg 
1 4 6 t^C, a^7h^l4 1(0i®l:H0#^6 
nt^S, APC0SS1 4 6H 7^hrlf^^l 1 
9 oai^^rii'ligb, #M3t<Z)A P C (Dfc&tZ $ *IZ> 
I^APC, e) ££/&T3<£e>fC&oT^3 0 37*h^ 
>T7^^128U. APC@Kl4 7i:-MStl, d 
CDAPClHlSSl4 7i^{C, a-7h*^14 10ii 
ClO^^^ntl^. APC0K1 4 7tt, :7*S^ 
^f^H9 09^77 £if If «f CO A P C <Dtz.*b 

\zm^t>nz>m^ a p c. fci ££fi5-f oti> 

^E — ^142©i5«JC*5JtS3.^!y 141® 
fflflffifctt, & A P C [HISS 1 4 6 , 1 4 7 7$>£ CDft^ A P 

c, e , , APc tli zitmvT. mytmyt^m^r 1 1 5 
co miff tc^frts sax efe^t p<if &fttz<Dttm&m 

[0097] 4#my * hf^f^^nnt 

g§8 5 (®2#M) <h-^^b$n, Clco^miHlSS 8 5 £ 
CCD7K133H CCD7K 1 3 3©Ii 

tccD7i/-f 133 (Dtht>m^(Dmw^$:'rto m^m 

1 4 9 <h-#<t£n, CCOft^^lSlHl^ 1 4 9 t 

^{c, jl- v b&fa i 4 i <D&m\zm o f^tt bnt^ 
§, Tzmmytm&m 1 3511, ^co^irfflf 1 3 
5 &mw}-rz>mm&\& 1 5 0 t-mtzn. ^<Dmnm 

?Sl5 0c!:^ic> b*frl 4 itomwiz&iyftvt 

StiT^S, a-yh*#i4i©«Il:H Mfc f 

^ro.- v h 1 4 0 F^ODEgSif ^^-Zly h 1 4 0^ch<£> 
r^-C#MC0M^C0Am^^fT^ AtBTJ^- hi 51 tfi& 
0»tt6Mt'^*. CCOAtH^^-hlSltCfS, ^J^ 

[ 0 0 9 8 ] Sfe, HiKbfcHtf, f^a--/h*^l 
4 lco±ffi{Cti, ^i^§§ 1 1 7€ffi!«ir*K 
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[0099] H20tt, Mill ^&CDj£;g 
U-tf7te£iiJ»*JliEft fcOt U, CCDTU-f 1 3 3 

t>, r , g, bcd 3eL<Dyt*fe&*smte*><D tvftm& 

[0100] O 2 0 fC^bfc0U(C^^S^Mi@ 1 1 2 
H> fe^J&X U XA 16 1& «*.Tt>*. H Ofe^^y 10 
'JXA16 1H R7tAlt^l6 2R, GftA#tg&16 

2 G, B t£ A#tnB 1 6 2B^|^Tl^. &AttS& 1 6 
2R, 162G, 1 6 ^nfntIE7^J^ 
163R, 16 3G, 1 6 3 B #18! £ ftT V> £ . KM 

mmi i sic, ^nfnR*. ot, B^^mit 

■T«*»#U-1f (£*T, LD^IB-r. ) 164R, 1 
6 4 G, 164Bt, §LD164R, 164G, 16 
4BJzK) tfJSt $ n/tTfc £¥fT5fc*fc: IT#AM 1 6 2 
R, 162G, 1 62BfCAlt$t§3iJ^-^l/>X 
165R, 165G, 1 6 5 B <h£flATH£. &L D 20 
164R, 164G, 164BJ:0ailt$tircR^> G 
B5tte, 3'J>-^U>Xl 6 5R, 165G, 1 
65B, iiE7^^163R, 163G, 
1ST, XA16 1 fCAItb, ft^^'J XA 

1 6 1 (CctoT^^^tlT, ND7^;^1 1 4CAIt 
tSi-plc&oT^S. &43, HI 2 0 iZTnlsfcfflTrfe* 
mi 7(:^tj-^aU^-^U>Xi l 3 tet£tt<E>nTV> 

[0 1 0 1] m2 0 K ^ b i5 £ C C D T U 1 

3 3 fcfc, £#8?X'J XA 1 7 1 «:«ATt>S. 30 
i^JXAl 7 lit R#aj**«17 2R, GftthMffi 
172G, B^m#*£& 17 2B$|AT^5. &m$iB 
172R, 172G, 1 7 2 BlCll ftl^ni IE ^ 
J^l 7 3R, 1 73G, 1 7 3B^^ttbntl^o 

1 3 3te, JE(C, ^nfn, &tiis*«l 7 
2R, 172G, 1 7 2 B fcatlRlt* S ffiBfc BflB £ *U 
R#®«, G»®«. B^Ii^jitf^CCD 1 7 4 
R, 174G, 1 7 4 B£*«ATlr>*. *S«U>X1 
3 2 S^yj XA 1 7 HUoTR 

ft> G>6, B#K:#*P£*'U CCDRft, G3fc, B3fcte* 40 
f nfn> IiE7^J^ 1 7 3 R, 1 73G, 173B 
£*1T* CCD174R, 174G, 174BfCA#tT 

[0 102] 02 l)ililB2 3S#il/t, # 

^^C9^[C&tt£^^:iX y h 1 4 0(DX7^f Ki£ 0. 
«»lCO^TKit4. 02 1 tt, A5X K£9*&J8£ 

mm*^-t-&wK> xzmmm. 123^ yt^zi-y 

9]D^£$J®lI|-?&<5>o 50 
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[0103] A^-T Fi2IO««tt, 7t^3.- v V 1 4 0 

<o»tt#rpifc:?&o T^fTicEesnfc 2*©$/t7M 

8 1 A , 181Bi, #'>t7M81A, 1 8 1 B C 

^#2 ^-ro^tt^tl, #->t7hl81A, 181B 

K»oT#ftpJffi&tt!3: 1 8 2 1 8 2 

ZLZZ y h 1 4 0 ££3*ttWtCiltt , r*«tt;ta 1 8 3 <h . 

Tfe^a- y hl40^->t7M81A, 1 8 1BC^ 

[0 104] 'JZTt-^l 8 4}J, Tt^n- ~ »y H14 
0©T^f:I^$nfc3^JH8 5(i:, -SWa^ 
i 8 5 fo&mm-? Z>£ o \Z. Jfr^ZLZZy h 1 4 0<D&W) 
Jjfa\Zfe^T&m2tirc&i£<D 2-ZKD3 — Z 1 8 6A, 
186B<h, 3-^186A, 1 8 6 B <D F*3 M SB fC 3 -f 
JH 8 5tC*f^-r^ck-5 fCSjesnfcV^* 7 M 8 7 
A, 1 8 7 B h Si^t^S. 

[0105] x^-f H3lo««lof^fflfco^T 

IliitS. 'J^7 ; E-3'184*ftff$t4i:, t^^o. 

ia 2 3 tc^bfc j: e> fw, i 8 2 n^^-a-rtc, 

18 2 chTt^^-^iy h 1 4 0 torao>««fe 1 8 3 i)^ 

m-?z>. yt¥zL-y b i 4 o o*fi#W3£©ttffl*iffi7t 

Tt^n.- v M40 (Cii^LT^^ 1 8 2 fc^ft 
7 h 1 4 0 <0£{£a*»/hfc 1 8 2 ai&fi-fr 

■r, i 8 2 \z <kz>mn&\fc±x^ 

Sr«S^L^#^>, 'J-Tt-^ 1 8 4CJ:oT7fefa; 

7 M 4 0 ^^KlbT h ^ ^^>^-^-^^fr3 Zttf 

[0106] r^fai-^i24it nmv>x\ 2 

3 ^§^fl, tt 1 8 1 €:*^tCbTIsHg^Tffi^Rtt^JK 
©7^5FaX-^*#18 2Six.tl^. d CO 7 ^7 ^ 

X-^^:^ 1 8 2C[i 4 il 8 1 K^ff K 2 OCD?L 1 

8 3^M^nxi^, 7^^al-^^^l 820^ 

^S. 7^?aX-^l 2 4IS, HtC> #a 183C# 
8 5<i:, T 2 ir A ffl 3 -f ;i/ 

i^Tl^. ttWl/>Xl 2 3te, T^^al-^ 1 2 

4 a>»jhttfl8(C*5^T, %mvyX 1 2 3 (D^^tttl 1 

8 i <k*jft^j»#h7!y^*[p]^rRi<<t ^jcBBesnr 

[0 107] ^K\Z. m 2 4 ft ^ LEI 2 7 S#ilT, * 
HJS!l<o^J8fc*5^s*i»ai3»J«* 1 (Df-^x'J Tic 
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^.i2 4ft Mi/>xi2 3 zytmm&mt&ft 1 oji 

[0108] 1324 (a) - (c) fi, T^^X-^ 

1 2 4 ic £oT. nmv^X 1 2 3 £7ttif$8s2^agft: 1 

mikVtmX'te. (b) K^b 
fcttlOiot^S, 7^^aX-^l 24«, 0^b 
ft^8»ft7^tXffl3^^t:ISt4 CiT, ( b) 
^UfctttlfrS, (a) sfcfcte (c) tc^bfe^^fc^ 
ftt^ct^fC^ot^^o CO J; 3 tC*H»U>X 1 2 3 

[0 10 9] IM2 5te, ttVoU>Xl 2 3 ^ fc£ 

S^ft^flnltaffrtT^-feXO^rRli: & ^b/t 

E! 2 5 (C&^T* ^^19 1tt, tt%}U>X 12 3 

>Xl 2 3©«HFrtr^-feX^<t*^»^rfiJ*^bT^ 

±x&wm vfzm&iz&tfz>ttyiu>x i 2 3cd*^cd 

>X 1 2 3 ^JA^2mmiI©^l$t§i: 

[0110] #nifi(ojBtB-ete, a^rtT^-tx&ffl^ 

Stro. 026ft 

mmiz&v&ytmn&mmft 1 tm*, 026 (a) 

bfc<fc5lC, 7 h* l/X • it-^X U 7 6 Jcte, 

0 1 ^MSnT^5d<, r-^xu 

r7ic{i, M-y2oi«fife$ntt^^. 

7Hl/X-+f-#xU7 6(Z)®g[:{j:, ^Py^oS* 
©fc&lC/fH^tl-S ch^^^— ^ X iJ7 7 cop«Bfc(2 5 

[0 111] 13 2 6 (b) fc*5l>T, ^F-^-2 0 3(t IB 
»*fcttf?^^{C*5^SM«U>Xl 2 3 <£>*£><Z>#1& 

&*bfc*><0Tr&*. ^mm<Dmmx\t. f-^xu7 
"^xu 7 7 t#sia»$n/t«««:?i5fe-rsiRKtt, 

MW}U>X 1 2 3 CO^'kSr^-^X IJ77 rtT#lh£lt 
T*5^-ffC, 02 6 (b) (C^bfc ? JC, tt%}U>X 
12 3 CD*4>ri*x — ^X iJ7 7<!:^©il07Kl/7 • 

u-^xu7 6 ©-«££«tmrawTa«3i»-r*<fc 

O \Z. ^irt7^tX$i^T^il/>Xl 2 3(D4 1 ^ 
^^S)$t6, fit, fcfu/ h*J2 0 2 Zm^T&Uy 

2 *n*kTz> t&izm&zmmis. 7hux - it-^x 

U 7 6 ft<D&m 2 0 4 {Z&^T, ^-y2 0Uffl^ 

efpI 2 0 4 , 204 m<D7-*jL u 7 7 &*tmra 2 0 
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5WT«, h 7 y^>^1i— ^Sfrto-T, KR3 2 0 4ii 

isi$<otKiS£##*r£. M®u>xi 2 3(d^-l^^i 

U 7 7 rtfC^5^T««**SgB»f Sffifi*>* Pl£ bfc 
£ a 02 6 (b) iC*5l>T, R^ 2 0 6lt BEfikSfcfctt 
3„ /W (H) U^;K0<fc€ra*, 

^~^X 'J 7 7 rt<0-5£<DttW fClf $B£#figBSi*-f 
tw, ftiUggl 1 2 OtB^Sr^^fflOitStb^^-r^J:^ 

*a«A-f u^;K7)ch^^5lJR^{c. ^iniilg 1 1 2 ct 0 

^t^: mtt^ -tir^ J: O \Z Ltz 0 , CCD7l/<133^t 
[0112] ±»(0<fc5ft#8sT, "#Ra3t*5cfcCXtSlffi* 

^irx^fTO C ttcj: D, ^««3E»««ci ^»ihbT 

^ib^^#: i <om— &miz&\,*T* it&m&t,mr$* ie 

[0113] m2 7ii, (r^^^iiiiimiFF^r ^ 
-trx^^^bT, xmm&mmiti iz&nzm&mmiz 

T2±X Lftm&lZ*5tt2>ttimU>X 1 2 3 O^'OOift 
^o — ^j^^b^^cDT^^o cwei^^^t, ^^rr^ 

f^O^O^^T-NCD^i^^^b, jg^KrartTa«51«i«r 

[0114] ^t:, H2 8*3J:^|g!2 9S#ibt. « 
it^IB^^^ 1 $ri|X^-r^77- h U ^ v(D-0iJ^^^T 
att^-T*. ^I2 8fi, *-hUrWiSB, 0 2 9 

Z>. *«i:*ftS*- h'Jyi?2 1 1 tt, rt^tCiR^b 

Tv^^if ®ia&fii^ i <d— m&®m.tsi£z>teM2 1 2 

50 :^212^llt^yfy5'213t^tL 
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tt^o i/t^2 13lt Mffl 2 1 2 & m CZJjfalZ 
£m£tlT430 . iIfltB#fcJU m 2 8 fC, & 

g&2 1 2 *-h'J7v2 1 1 

^ J: o T , 02 9 fc^Lfc<fc5tC®«2 1 2 

[0115] *K,'H30tt^lB34ftMlT, 1 
*©#«*e*S£*«fc«*©t;!y*7!y :/ 1 1 IS 
WLrtZ>me>\Z&WZ>it¥zL-y h 1 4 0 GDgBBOfllKlO 
^TRWfS, 10 

[0116] 03ott, ftmmzmmw 1 <z>m-® izm\*i 

-?&<ko \Z2 -KDjt^OL-y M40A, 1 4 0 B £1E 
glfc^J^^L/t^S. ft^ — y h 1 4 0 AH 02 

1 K^bfc^n.- y h 1 4 0 <fc|S|«<0J&ffi (£JLT. A 
^-f ^chW^o ) © CO T ^ ^ o -Jj, yt^^ZL y b 1 
4 OBfi, [^2 1 C^L^Ttf h 1 4 0 tfilM 

mizmm mr, B^^ytt^. ) ofe^t^^, 2 

9©^#a- 7 hl4 0A, 14 0Bfi, ^l-h'J.yv 

2 1 1 <Z>®g&2 1 2 i O^M-r^Tfe^^fH^^^: 1 \ztt 

a, i4obo^7< Kioisitt, fn^n, ^t^^ 

a-^M40A, 140B COM^ U>X 1 2 3 (D^fr 
3ttt«Et«#l©^M4iK:»oT»it4 

loin] g3iit ytmmmmmfa 1 co^®^^^ 

40(D^a-^h^^ltfc^J^^lT^§„ 032 
te, 0 3 1 CD A- A ' $|#r®0, 0 3 3 H 0 3 1 COB 

<D-jj<om m 3 i iz&ifzmm) izttfo-rz&oiz. 30 

2 ^cOt^o.- y M 4 0 A, 14 0 B*<EK3*U ft 

mmmmm&i<Dmjj<Dffi ms 1 

[Sl-r^^^fC, 2^03t^^^7hl4OC, 140D 

<Db<DT*$>*). )t^a-7M4 0Dii, B^-f^CDfe 
CD"e&£o 

[0118] 3fc^^- — y M40A, 1 4 0 B tt<D7s 

1 4 0 D<h^CDX^< KlOiiOiiO^^lt 03 
0 £JBUTKipil/fciI0-C*£. fc*3, 40C9t£^3-~ 40 
7M40A, 140B, 140C, 1 4 OD^Iiil: 
f«Jffi-r*^tt, ft« *8f2i*ag# 1 £ IT, il^&Ol 

[0119] 034(1 ytm MsZUMib 1 co£® fcttft 

"CH 3t« fgf2i**&# 1 c9-2fCD® (0 3 4C^(Ui 
®) tcttft-T^J: 5 IZ. 8l03t#az-/M 4 0, ~ 
14 0. ^BBS^n, ftlf ^fE§i&# 1 <Dm?7<£>oS (0 

3 4IC:fcttS&M) iC^^-r^^O{C, 8 fgCO^^n- 50 
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7M 4 0, - 1 4 0,,^§BI$nTl/^. ftt£n.~y 
M 4 0, , 140,, 1 4 0, , 1 4 0, , 14 
0,o, 140, !( 1 4 0,4, 1 4 0 , e tt, A^-T 7<0 t> 
<D-?&3. tE^:x--/ h 1 4 0: , 1 4 0, , 1 4 
0« , 140, , 1 4 0, , 140,,, 140,:, 14 
0,,H, B ^ < ^COt)COT^^) 0 Mfa-7hOX7 

-fHSOitii, *-n**u &7t^a- * >o»»v> 

X12 3©«C6#, 3tt««IB»K*l <o*^*ii*J»tc 
ftl7tWI.J;pl:, SBB^ti^o ft*s, I6ffl©« 

[0 12 0] #5g»©JEIBK:«Stttif«fB» 

it m&mm-t z>m&izmisT^z>o b^L, co^te 
&mmvT\,*%>m* mn<Dm*krfT*zts:^£^-z>£. # 

[0121] fCf, 0»J*.fc£0 3 0 fc^ li 3 4 KtkI/ 

i i i *mt *£.££.**)* l^cDKmmmmmte 

e^7<^l 1 1 fc <fcoTPH^^fB»^H^*ff -5 CI 

fc, lfc<0#W«B»S£»BK«&<oe!y*7y^l 
l l £I£tt<g> 9. **<z>1f «o4>^&ffiloi 

io©t^7«^i i icd<^£ 

[0122] ^CfC, 0 3 5Ji^LBI4 6*#1LT, * 
H^<7)^^(C^tt^7tff ^12^^^ 1 O^^^/cC^^CO 

[0 12 3] ^^McO^^tC^tj-eTfe^^fH^^^ 1 
tt, *py7 7>f l:J;oT«8^ffi»Sns»l©«« 

flt«a*x>#x tr^ h^(c € fc^Tis^^n^^2 a 

i^^t^, fit, #fli**»2 OillWJBfc^^T 

^^TfB^ffl#^7 , 6i1ta7t(D^^^^S^^5g^(77^: 

&\<Dmmm£Wi2<nmnm<Dm\zi&%nm<»*% 

$^t, m2 <DmmmizMzm2nfzmmzn4i-*im£i> 
te&*>. mi<D®nmiz&\,>T&»m&myt£mnyt<D 
z izm&i-r z> ££&?jm£uz>. 
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*mm<D&m\z&ttz>ytm 1 a, z<D**y 

[0124] B35tt^lH37lt X7^t7^^< 
^O^lf ^fS^^^ 1 ^^U, B 3 5 tt»fl»«aS»tttft 

1 cd¥#£>$tM0t& o , m 3 6 mzmm& 1 CD 

H*«Klfiff£fcoTH*KltaS*2 2 1 Z.(DK^m 

2 2 2 t, £#tg&2 2 1 <h^BJS1S 2 2 2 ch£0f£<7) 

p^t^t^^x^--* 2 2 3 & ^ztftmx^— 2 
2 At., mmmwL2 2 2\z$>nz>K#g i WL2 2 im<om 
izm&ztitzftn tf^&m 2 2 5 £&mx.x\,*z>o j^m 

^&2 2 1 (DK&tm t*U >? v AH 2 2 5 

2 2 5 H mi ©tt mmtfcZo K&mwL 2 2 1 co 
£#t®icn ^ij^-^M$nr*o. z<dkm 

[0125] 038ftva04O«, mwm®L*c\ V ~f 

*<t -xnytrnm^mmfc 1 £^b, bi 3 8ttfttt?Bfs& 
1 <D*ftv>mmm'?& 0 , 0 3 9 ^is^^^ 

1 <D*ft<D&&mT&z> 0 ctDitmm&mmi* 1 a, a 

0J^1£2 3 1, il©fili:/^^P^7Al2 3 

2, SMig2 3 3 ^ coic^i^nri^^nt 

j£9!££-2 3 HC*3H-5^D^7Ai 2 3 2 tli 

RUBS 2 3 4^H^ntl^, C(DI1I«2 3 

1 {c*5tf£>*ny^ A® 2 3 2 tteBLttWKDmtf* W, 2 

(Dmnrnttaz* :©i2 <om mm t^utf? um 2 3 

2 torafctt, ssi?i££2 3 1 \z&z>mi£(Dm&<D** 

y^M$nt^5. ^s^^« 2 3 3tt, 389§££2 

3 1 icjfc^TSK <tot^*, 

[0 12 6] #*fi&©^flK43t*Sfti*«BE»« 
[0 127] H41ft;^b043tt l ftM?^ 7<D?tm 

0. 6mm<D?^ ^(Dftmmz&m&i (ommm. 04 
3\t. ftwz-i -xvytmm&mmfc 1 \ztt-rzBzmmm 

4 l*<ttf04 2l:^Lfc*tt[««BSI»#i|j:. 138 
(C^b^^jgfC^oT^^. fcfcb, 04 1K:7Kb*:ft 
It^fB^^^ 1 tt, mwm&2 31, ^a^7A!23 
2 &«£tfigfES1£ 2 3 3 <D&tfr<Dm&& 1 . 2 mmtfc 

ot*30, 04 2 tc^L^^if mmmtmft i is, i§9i& 

^231, *D^7A| 2 3 2 l3 < k^0|li 2 3 3 » 
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[0128] tt®is>x i 2 3 oytmmmmm& 1 \z 
mm2nz>&mmmmyt2 4 1 yj^-y^^/s 

XI 2 3 J; D^^f^fS^^^ 1 KllltSnS1»«3fc2 4 
2fi, *D ^ A® 2 3 2 £ 0 fefttiTSfe/Mtfe 

^T, BB»ffl#fia*2 4 1 <h1t$gft2 4 2 <h(C£S^Fg* 
2 4 3 WMffcZriZ. 

[0129] fc*5, gi4i 33 ^#0 4 2\z\z> mmmwi 

2, *n^A/i 2 2 5 &cJ;tfxr^ iy :/CD^if-C9/P 

2mmS/:«0. 6 mm £ & £ <£ 3 fcf S . 
[0130] ®44&^L046IJ, pSI® * -f ^ CD^it 

«ia»«i# 1 *^b, i4 4it mwmwi** yX?-c 
-7<Dytmn&mm&i<Dmmm. i4 5«, xt*** 
y^-r ycDytmmtzmmfo 1 o^t®0, 04 6(t mm 

1 0 3 5 K^LfcJtM^-f 7<D 2tiC<Dftm «|B 
S*t36«2 2 1 pr±T?»Oftfc-e:fc«|jtK:«:- 
oT^^o 04 5 fC^b^Ttlf *8fBi*ag# 1 

^T, >tfi'J0^^^1S2 2 2 . ^o^7A1 2 2 5 ^ < i; 

30 [0131] nmvyx 1 2 3 £ o^if 1 \z 

mft-ztiz&mmmmyt 2 4 1 \z. zfv #)\,-zft>m&L 
£ftT^zm^m%'bmttsLZ><koizvL3£L. nmv^ 
xi 2 3 <t o^tf^ffi^^^ 1 flattens i»*8^ 2 4 

2lt ^P^7AI 2 3 2, 2 2 5 ct 0 fe^mliS'JT^^ 

3 2, 2 2 5 K*5^T, H2^ffl#^7 J 62 4 1 ^1t^7t2 

4 2 chfC ^^^^11^ 2 4 3*^J«$tl*. 

[0132] tzzx*. *&m<Dmmz&ttz>ytm ®ia 

40 ^^t> pJtifC/cCoTt^. ^JA^, 04 7(C^LfcJ:^ 
(C 2 5 2 ©M-ffifC ^J^-^«5 

n, a^sit^2 s 3^RJt6tifcH-ffl^-f -xnytT-i 

X^2 5i^fflt^i^l:it i4 8l;ilf;i:^;, 
ttMU>X 123J;0^f^X^251 {cMlt^n^T^ 
3tr>fX^2 5 liC^^T^'J 7iimtfL $ *1 

£-tf£ 0 ^^5, 04 7{C^bfc3^7 ? ^X^2 5 1(C*5li 
T, ^B^^^ 2 5 2 <Z)JP<^H ^Jx.{fl. 2mmT& 
Z>. 04 7{:^irci;^^^ji^^T^X^tlTli, 
50 CD, CD-ROM, CD-R (7<h7>X (Write 
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Once) Z-CfVCV) , MD (5zf^^) mt>*& 

So 

[0 133] m4 9 ^Z^Vfc^o \Z. y 

U ^^-^^^^^tll^S^I 2 6 3*««tf6nfc 2 
tt©SWSfi2 6 2 *. Slt^ 2 6 3 ± T? 3B 0 £ # 

fcrnmomm** yoytf** 72 2 6 1 

fi. 0 5 0 fcl^LfcJc^tC, ^l/>Xl2 3i!)*f 

Lfc^r^X^2 6 1 K*5^T, M-fflSloaWS* 2 6 2 

^^ilO^r^X^chLtli. DVD, DVD-RO 
M „ DVD-RAM, MO Ofcfl&ft) r>f^^W* 

[0134] *ftK0»&£*m*%ffi*BEflfclK 
!§ 2 cOlf IgJlS:, 0>IA«BI4 7-^0 4 9 fC^ 

^7y^i i i £^-^cotf isi-ra c t-eis^-r* 

Ci^Wtlt^S. fi£3fc<Z>^5r>f X^7 K^tfSflf 

nTl»*0t. SB 2 ©fitlB/Ifcft*©*'?^ 7?\Z$>rt 

zmmm tmm<D^m^-r^> c tiz& o , tie*© 

X * K 3 If $SJI fCfB^ $ tlfclt- # CD/c 46 colt 

fc, ^2^t»^ii (a*©*?** x^ iz&rtzm mm) 
\z. as 1 ©fft&ji (*d^7AD (cfa^^nfe^t^co 

[oi3 5] *mm<Dj&Miz&%ytmmBzmm3i 
mmvftmtz-D^xmwrzmiz, ® 5 1 *3£tf[3 5 2 

^7cx> ? ^;u/t^->if mizm-j<m myt3 02^%* 
$-t*-^^r B m^^si 3 0 1 <h, co£p B m^iem3 0 1 

^^©§»3t 3 0 2 SMLT, *n$^AB2»«*3 
0 0l:^bTi»fSU>X3 0 3 t, tt***ffilHIWK: 

«a$nfc#i*3 0"5SM*^ :©ti^3 0 5 

4f 7 AfB»«# 3 0 0 fC*f LTlifSTfc 3 0 2 <h B§ 
(DC C D7 3 0 8 <h, *P^7AES«*3 0 0 ^ 

6mit^ns^^^3 o 6 ^i^iic cdt u-f 3 0 
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[0136] 13 5 1 Id^LfcfB&fS IS&ISM:: 
1 a><D{i#£HfC 2^7c(Cffi©UT2^7C^> ? ^;l//1^ 
# 1 — # n CD-^— S>-r — WICftnt?? 

x±nzmmfc 3 0 0 tr#sfe^-r^> tjcDch-r^a & 

^-v^-* # 1 ~# nfcKSfc*fl[ffi*illJ8<& 2 

i~#n^^^-r^o *~r, ^-v?*-** 1 ©la&wr 

lCiioT, £PaWfcXOT$nfc*«ft 3 0 2 ££jsfc 
1/>X3 0 3 ^^lt^D^7AfS^i^3 0 Of: 

ra7fc*iHS§ 3 o 4 k<£ot, &ffi^srawfc*si$nfc 

3 0 5 #n^7ASB»S#3 0 OKJIS 

fttTZo t(D^M. *P^7AIB^1^ 3 0 0 C«, If 
^7^ 3 0 2 <h#I3fe3,0 5 £ (C J: ^ T T? # 

2 n<osB»^^tt, ^enfn, ^—v?—? # 2 ~ 

20 #nCS^T, SW3te^iW»3 0 1 JCcfcoT, 
K*W3nfcf» «3t 3 0 2 ££f£L, liffi^-^ # 2 - 
#nl:S^^T, fi»SKI*««« 3 0 4fe«k^T, 14 

ffi^^rawfcaew$nfc#M*3 o 5 s^ricu, :ne 

1»«3t 3 0 2 *3 i tf#J!fi# 3 0 5 ^^o 7? 

3 o o\zmtt-rz>. z(D<ko\zvx, *atf? Atzmm 
^3 o o iz&vzm-ffimiz. Kft®flta*fgtseft3 

^^^chB^^o 13 5 1 (CtkU^^JTH, ^U^^AfB^ 
^^ 3 0 0 \tmWc<DA* y # (7*yt7l, 
30 2, X^^/^m, -) SfbTliS. 

[0 13 7] 7,^ y 7f)^KM(D^-^^-^^m^-r 

^fwa^tirffi*B^^raw^*»i$nfc#fla7t 3 o 5 
*\zi$fo\siz^&mz&^xmftm\zm$Tzn. 

3 0 6 ^Mt5, COi4)t 3 0 6 ^, 1/>X307 
^iMTCCD71/^ 3 0 8l:Aitl, ^^7t02^:7C 
/1^->^C C D7 U-f 3 0 8 tCctoT^m^tl^o 
40 It, ^tBbfc^^7t(02^:7C/^^->^, fE»W?<ttt 

[0 13 8] B52li, It ^7^ 3 0 2 <t:#^7t 3 0 5 <D 
f^l:i;oT^D^7A5M^ 3 0 0 \z=*»»1fil&igL 

(a) ti, v^— ^ # 1 CSoX ««t£ 3 0 2 
, i, 1 Jcg^<#^7t 3 0 5, O^F^tC 

iot, ^^3 0 9, Wfi£$nSif*ilTU 
^>o f^^(C, (b) tt. ^-v^-^ # 2 Jc»^< AMR 
# 3 0 2, # 2 t'S^< #M7t 3 0 5, 

50 O^F^tC.toT, W^3 0 9, ^W$n5«lf$^ 
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L , (c) \t. t-S^— * #3CSo'< If $gft 3 0 2 
^T, ^F»M 3 0 9, W^$tl4«f«:^LTVi 

[0139] *mm<Dm»\z«z>ytm 

ii©f^ffll:^^t, it- #P#, SEftft, Pf£f*H;:#tt 

[0140] 05 3*5J:r;054$#IlT, It 

-#«f©f^fflt^^TIK^-r*. H 5 3 

ttstfy^Ty^i i i <DVtm t &7F;~r® t mm'c&z><. it io 

i i 2 ©tbit^coai^n, n&mvx&mjjiz&fezn 
zntzm*? uy z \zm-j^x* mbi-yx i 2 3 00m 
sr^asb, -ftmvyx 123 ©ffi«t3£a*r t* ux ■ it- 
[0141] ytmmm 1 1 2 ^6au«#*nfc*tt* 3 u 20 

^-^ 1/>X1 1 3 ICcfco T¥?T7fe3£<*: £*U ND7^f 

1 14, Jgftffl3fc3*3S^ 1 1 5 £J©lCjIi&LT, 
^t-AXyj-y^l 1 6 ICAlt-rSo «ft fcf-AX:? 
Uy^ll6 KAItb£^<D5*>CDSfIftj£5tte, ffift 
t-AX^J^Il 1 6 ats^^n, Qmft&M$& 

1 2 5 tcct ^Tmrnztiz. {iTttf-^xyj 7^11 

'J7^Sll6aSlit, tt*B£P»m«Bl« 117$: 
ili§LT, h-AX^'J7^1 1 8CAlttl» 0 tf-A 
X^'J y ^ 1 1 8 tcAlt Isttytto — t-AX^J 30 

yaffil 18a-Cfi»$n, Dfet'-AX^J 7^12 
OSriljSLT, 2#fflS£ft1£ 1 2 1 fcAjfT*. CC 

-e, 2 #iijj&i7t& i 2 i (omytfo i 2 i r zmmLtzyt 

\*BffiytLteO , S£t£J£ 1 2 1 L £iii§L7c7fcteA<fI^ 
2 #f(te5fc« 1 2 1 *ii5aLfc3ttt, £l3_ttf 
57-12 2TSIt^nT, *f$fU>X 1 2 3 tCctoT 

0 t>*«C**^U y;b-y±TJR«-r*J:'5tc, 1f$a 

s#$n, -ta>isgu y;i/-y±{c^^$n^br y h 40 

£0 T^Pf£*lT, ^U>Xl2 3iCIoT< 
&*5, B5 3tli, 5^±tf57-l 22 ^r*IB§ U 

[0142] it mzmmte 1 ^^lo^tt *f^u> 

X 1 2 3 -C¥fr#3E<h 2 5tfijj^7fe^ 1 2 1 £ ili® 

* 1 2 0 A X:7*U 7^I120a "CRJtSn 

T , h'-AX/U 1 2 7 tCAItl/. — ffl^tl-AX 
^'Jy^ffil 2 7 aSSiSUT, fll/>Xl 29*ck^ 
> U > K »J *M/>X 1 3 0 <£HMtcili§ Istzm. 4$tfiJ 50 
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7^hf^f^l31 tC<fcoT8lfcB2*l5. fit, 
&ffl[5J&8 5 (CJ:oT> 7^-*XX7-|^FE, h 

h^^^V^lt-^^fT^nst*^, S*^D-y^(0 

[0 14 3] tf-AX:/U 1 1 8 izAMlsfc 

* "rZ 9 1 1 90Dm^jft^{C^^V^T, A P CHJ 

?§146(:J;oTfl^APC It , #£/&£n3o f L 

t, c0i^APc, e( izmn^T. ytmmnmt&fci 
izm%t2tiz>yt(Dytm&-fe\zuz>j:o cap ct^It*) 

feSct^c, mw)im& i 4 8*^-^ i 4 2 £gg©>b 
t, fi£7feffl7t^^^i i 5*mm-*z>o it- 

#P3fctt, ffigftffl^tRTpl 1 5 £iIi§bfC7^PiI^ 
^^©*i^5ct -5 figftJSft^*^ 1 1 5£I££ 

^Mll 1 2 WtH^^illTAP C&fT o&o 
Kl/TfcotK 7thf^ff^l 1 9<OS3tS^«* 

ft*B£fH!3fc*iH3S 1 1 7**jt 

^ii9 m a «^k»^t, {4^^ 
r B i^^i^#§i i 7 iz&rt%mmm<Dmj&ytm*mBis 

[0144] /i^, ±IB©1t-^P^fZi3^SIS^T«, 

[0145] 05 4ft **«©^»C«**1»«8B» 

X^©f]iLT, Il^-f ^CD^^W 2 6 1 
T^5, CCDft? 4 7,5 2 6 1 X\%. IiS! 2 6 2 C 
*3tt*SltIK 2 6 3 m<r>W\Z?V 2 6 5 75^^ 

$nt^o, Mtu>x*i 2 3$j^£co^te, yj 

-^2 6 5 ±*?iK3fc-r£ «fc p (C, )tT^X^2 6 1 
U£n, ^>J^-y2 6 5±lC^3nfcfcry hi:<fc 
otfl^nt, ^ftl^>Xl 2 3iCIoT<l)o 
[0146] friz, 055^:^1857 S#itT. IE 
i^Of^f CO^T^^tS, 05 5H aa»i^t*3tt 
6K^7^1 1 1 <Z)#<l£^-rt&^ia, 05 6 , HI 

57^, tn^n! mmmtz&ifzytm m&mm& i<o 

05 eCilfcct^C, 3t« $SHB^^^ 1 t LT, xr 
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[0147] mmmtzt*. 125H mm 

-rzm mizfoCT&wmmizmmvtm (jut, 

{iffi^F H m^ii^ i i 7\z* mmtzyttzmsx* 

mmizLT&ttmo (rad) ^tc (rad) &M1R$) 
fcfr^-f £ ^ i (; d: o t , *©ffiffi*fflraWfc«Wb 

[0 14 8] KtciJi^bfeJ:^ fc, 

T^ISKltt, 1&mV>X \ 2 3©tii>*«f-^XiJ 7 7 
i^OMiOT Fl/X«1f-^X'J76 £^ if 

1/>X1 2 3 O + 'L^^ »*1/>X1 2 
3 fiD^f-^l'J 7 7 rtcDRJf^OftetC^fct^ 

i««c, ^m^®i i 2om^^is^ffioi^ai^ 

[0149] ftjRgfi 1 1 2 fti&liittSnfcXtt. n u 

JU* 1 14, Wtytmyt^m^ 1 1 5 fcJSKSigLT, M 
^t-AX/'J'^l 16 KA#tlT£o fi^tf-AX^ 

U7^ii6 izAtoisfzyt<D?*><Dpmytf&ft\z. 
§§i i 7*mmL. *<om* yt<D&te&&mwuz&m2 

AX^U^l 1 8fCA#t"T^o H-AX^J'^l 1 

® 1 1 8 a T^lt$n> I^t'-A^yj 7^120^ 
jli§LT, 2 ftmwtftfo 1 2 1 fCAtfTS. 2 

^fij^^fe i 2 i (Dmytm i 2 i R&m&vxitz&mm 
mmtBuytttsi o , ^Ttfe i 2 i l *aiabfcSHSffl 

#MHAl3tei^5. 2 1 2 1 £ilifil,fc 

1 JC:fct*S*D^AJi 2 2 5 £ 0 t> * flJ T 3fc T £ <fc 

? \z, ytm mzmm& i icjiawsns. 055-? 

tt, ft^±tfi= ^- l 2 2 £#BSLT^5o 
[0 15 0] Kf-A^^J 7^116 tCAfcf 

116aTIIt^n, £fflft%H3§ 1 2 5 fcaiiSl/, 

{CAIt-T^o t-AX^J 1 2 7 KlAitLfc1*«# 
— ««U f-A^^U-y^Sl 2 7 aTSUSn, (B 
^t-A^^J^l 2O0b'-AXy'j7^ll 20 
a-CRttSn, 2 #giJS£ft1£ 1 2 1 fCAHt-r*. d d 
T, 2^iiJ^^^ 1 2 1 <7Dj5|^^ 1 2 1 R^jlj§L,fctf 
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myt\*Affiyttfc o , i 2 1 l sassi/few «3t* 

ttB«3tt^S. 2 ##J^t£1£ 1 2 1 £ilj§bfc1f SSft 

n 4^itf^7-i2 2 TS»$nt, tt%ou>x 1 

2 3ia^TM$nt, 3fc«f8SES«# 1 fc*5tt** 
□ ^ AJI 2 2 5 J; 0 fc^MfflT-5.JR3K Lffi* Lfc** 
«E>*D AJf 2 2 5 £iii§-r£i: -5 »C, ^If^IE^^ 

* 1 tzm»tt<nz>. 

[0151] ^<D^^, 056 IZmlsTz&OlZ. ftutf 
7A1 2 2 5 l:iS^T, IE^ffl#M7t 3 1 1 <hff $87fe 3 

io ntci^f^msnw^n^. ;ra>^F#iH 

*£3 1 3tt, #tt<DJgfiB£fc-r. fc*5, g!5 StC^Lfc 
£hU>Xl 2 6(OfiI3 1 0 ^Mt^^tt 

1 3(D^t$.Siiit5C<h^f5, 

[0 152] MS 7 iZ^lsfc&olZ. fcatf?&m2 2 
5rtTffct, 2 #fijfi£7fc1£ 1 2 1 0>J8#« 1 2 1 L 

LtzAmytvfc&m&myt 3 1 1 At, 2 1 

2 1 <7)^7t1S 1 2 1 R LfcA«3fc(0fl|f«# 3 1 2 
At^Sb, 2^111^^11 2 10i)til 2 

20 mMLfcBimytcDndmmmmytz 1 1 b 2^mmyt 
« 1 2 1 (DmytwL 1 2 1 l zmmistcBMytoimmt 3 

H2 2 5 rtJCttaWKeSSnS. 

[0153] Btm^zmnmiz, &mmmmyt<D 

2 2 5 OleJ-^HlTtc:. )!RO«[8**l!B»f5:i^ 
T€T So 

[0 154] <h:5t, [35 5fc^L/icfc^tc:> t* — A 
X7*'J 1 1 8 fCA«tL/felB»ffl#fia*© — ««, 1 
30 thr^f^^l 19CAl^t, CCD^^-h^^^^^ 

i i 9 omtimmzM-j^T. apc@?si46i:j:o 

^ 1 2 7 CAH bTcIf *3fc<0-SBtt, ^Ti-h^^^^^ 
1 2 8fCAltl, ^CO^^- h^^^<7^ 1 2 8CDtB^ft 
flCl^^T, AP 1 4 7 (CcfcoTft^A P C 

.ii ^4^$n5, f IT, Ctl^Oft^A P C re , , 
APC.m (C^^^T, 3fci»«!B»tt# 1 KJia»<*tl* 

f:APC^lTt)n^o ^^^^(i, «»IhI» 1 4 8^, 
40 fl^APCei . APC.m SrJttSSbT, un^^fM 
Oltt^Scfc^fC, : E-^142$iilT, ^TtfflTfe 
f$f 115SSISt5. 7^hf>ff^^ll9(D§ 

t, {i^^r^Tt^i^^ i i 7 jc^tt^issRttoaia^fi 
so om^tc^fij^n, s^c, &mytwzmm 1 2 5 rfmmyt 
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[0 15 5] II^AP 

i2»ffl#fl93tt««*0)^«-<Z)^a[S:«fil|l"r** 

ftibtii, ^incgg i i 2 com^cD hr-^«©*w, 

[0156] ^{C, 15 8 IS 5 9 5#IlT, 3£ 

se^77^i i i <DikM*7x~?mwm. m 5 9 «, 
-rift^iaT&^o ^ip^tcfi, ^^siag 1 2 5 a, 

[0 15 7] ^irffi^M^Sl 3 5fre>\h#2ti1tyt 
fit, 3'J^-^U>Xl 3 4{C { tot¥t7^^t$n, 

u v *m i i 6 a -ejRtfan, ffittsraftgwe 1 1 i 
^iiit, t-Ax^u y ^ i i 8 tcAtt-r*. e- 

AXyj >y ^ 1 1 8 \ZAmistzyt<D-mZ* If- AX^ 
'Jy^Il 18a1?Ilt$n, I)tt'-AX^U y ^ 1 
2 0£jii§LT, 2 ^#JjKE7t^ 1 2 1 fCA&f-TSo C^l 
T, 2 ^fiJJS^^ 1 2 1 CDEet£& 1 2 1 R£iIi§L/zft 

fiB^i^ch^: o , i 2 i l &m&isttyt\*Amyt 

ttSLZ. 2 1 2 1 fciliSLfc^, :£^±tf 

57-122 tlT, KtfoVyX 1 2 3 <£oT 

2 5 £ o fe*«tc**yu ^-:/±TiKScr3 cfc o 

fC, ttf«IBa»#: 1 fit, CCDTttC.fc 

tt, &^±tf * ^- 1 2 2 Sr^BSbT^S. 

[0158] ft**, ytmmzmmfci \zi$^z>i£mm<D 

[0 15 9] tf-AXyj 1 1 8 CAWU: 

3£^ffl<Bft<D — 7^ hf'ff^^l 1 9 K At* 
^(D7t Nt^t^^ 1 1 9 0dl^fi^(cS^^ 
T, A P ClElgS 1 4 6 (C^oTft^A P C r( , *t£fi£$ 

n^o fit, c(Dm^AP c tti cs^^t, 
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^0f^^Mtc^b< tzz&o \z. femmytmsimi 35 
&$k<DmmzftmztL. &tz. tttigmttxiis 1 1 7 
j'tzz 1 1 9 o^s^wsoffl^a^tca^^T, & 

*§£P3ft«I«gl 1 7 ££tt*B*ft®ail%*£llff 

[0160] B6 0a:lilH6 2 MLT, ^ 

4ty^7-;^l 1 1 ©«ll*^"rift^BI, H 6 1 , H 
6 2il ^nfn» ^^8#tC^tt^7tit^@B^^#: 1 <D 

[oi6i] n±miz\z. ffiimxxMSi 2 £@ 
**<iK»f«si(c$ns. ffi«^p B i^«wig 1 nit ii 
ig-r ^Ttfc^LT, $rfe<D%zm^?->iz'&^T. mm 

m\Z, ffife<D&&&mmiZl,TiiLmmo (rad) frn 
(rad) SjgffiWKtt^-T* ^tiaot, ftofiffl 

[0162] ytmmm 1 1 2 wits nfc3t», =3 u 
ju* 1 14. ffiftfflft**?- 1 1 5 £JiHiiciii§LT, d 

)tt*-AX^U7^1 1 6 fCAIt-t^o {I^t'-A 

•J^116 (CA#*b^7 I 6C0^^COS{l7t^7>^> «3t 

30 t'-AX^Jy^Iliea-eStt^, £fflft%313§ 
1 2 5 CioTllr^n^o fi^ttf-A^^'J ^11 

Uy^Sl 1 6a*2iSU, tt«Sm%XVI« 117* 

^118 {CAIt-T^o t-AX/'J^l 1 8 CAML 
fcH^ffl#fia3te<Z> — h'-AXy U y ?m 1 1 8 a 
T^ltSn, MTtfc'-AX^U y ^ 1 2 0 £iii&LT, 

2 ttmifcytfa i 2 i tcAit-r^o 2^fj£2E^^ 

40 12 1 CD^Tfe^ 1 2 1 R*iiiaUfcll^ffl#fia*ttBfi 

^tJio, mytfo i 2 i l &mmvit&£.m»myt\*A 
mytttzz. zftmmytm. 1 2 1 ^m^vr^m^mmm 
ytiz* iL?>±tf ^ 7- 1 2 2 TsitsnT, nmv>x 

1 2 3(aotI^^tlT, ^fB^^^ 1 fc*5tt* 

^□^7^1 2 2 5 J:0 t>^^J-eiKm'r^ «fc -5 (C. T^lf 
«IB»«#: 1 fc*5, 06OtH 3i"^± 

tf^^— 1 2 2StB5lt^5. 

[0163] ^^5, Ttlt^fB^^^ 1 KttT 

50 mftte&zftiimytn&w&iSb hmmizn'o c 
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[0164] 06 2{:^ifc<fc^i;, 2 ftmmytm i 2 

1 0>K%« 1 2 1 R£ffijgbfcBfitt©H£ffl#J!aft 3 
15B(t ^D^AIl 2 2 5 £i§iib, *d^ajI 

2 2 5 (0*«OiRSLffiefC**KltffiT?R»b, 

7 ah 2 2 5 £?i&ii3§ir£o z<D£$. frmm-cfctt 

Lfc*©»ti#I3t 3 1 5 Btt, ^gsfitf 3 1 3 1*1 £ 

w*5ijaL, a.t>E»ffl#M*3 i i Atmvxmn* 
5BiaoT, ^*««3 i 3j:o, temntz&vf&m 

83t3 1 2 AC^lfcS43(3 1 6 Bil«»4t5. C 
£>??£7t 3 1 6Blt ttty}U>X 1 2 3 fiJj-sjtfT-r ^>o 
[0 16 5] liC, 2ftmMytfiL 1 2 1 1 2 

lL*Ml/fcAi3(©fl4ffl#I*3 1 5AI4, *n 
^7A1 2 2 5 ?:Mt, tfn^AJB 2 2 5<&Afl!ja> 
«S£ttHft:**Sltffi"rR»L, *n^AJ1 2 2 5 £ 

&myt3 i ^£U£3 i 3(^fc^^r, mm&f 
\zmmm&myts 1 1 B&m&ztitzffim&mmL. k 

oS2»ffl#fl83fc3 1 1 B t«i;M/^->o*t&o 
Tl>*. ft-?T, :0M#I^3 1 5 A C J: T , 
T^ti^3 1 3<fcD, 8B»l$fc:*5tt3««ft 3 1 2BC 
M^Ufc??^^3 1 6A^Mf5. d<Z>Pl£ft3 1 6 
Ate, Ml/>Xl 2 3 feiJ-viifT-r&o 
[0 16 6] B{l7tC0^^^:3 1 6BK, MU>Xl 
2 3 £i!jfiLfcf&, 2 ftmW%fa 1 2 1 <Dfi£*1£ 1 2 1 
RSrili&LT, P Am^t<T>n±% 3 1 

6 Att, ttWU>X 1 2 3 £ilafil,fc&, 2#fijfi£^l£ 
1 2 1 (DS£ft4£ 1 2 1 L SriiifiLT, P fil t£ <£> ft <h & 

s 0 2^#jsi^« i 2 i *aai/fcw£*ti. oi* 

AX/'J7^120 fCAltb, (iTtt'-AXyj y ^ffi 
1 20a$Ii§lT, H-AXyjy^ 1 1 8CAItt 
t-AX^U y * 1 1 8 fCAStbfcfii£*0-gB 

1 3 2 ZmmisX, CCD7K 133 KAIfrs. ft 
*3, Bi 6 0 fC^LfcJ; 5 \Z. «*l/>Xl3 20fiI* 
CCD71/-f 1 33l:*ft§^4^(D 

[0167] CCD7K1 3 3H:(t f^BSK&tt 
S^lffltt^WSg 1 2 5 tC *y<Drt*->tfim 

d^7A§2 2 5 i:a*o«HB^*iE»$nrt^i 

[0 16 8] t-AXX'J^l 18 CAilfc 

^£ffl#fi3ftO--g&te, 7^h7^f^l 19 fC Alt 
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T, A P C 0SS 1 4 6 fC<t oTft^A P C r , , 

ns, fit, ccnm^A pc rtl ics^^t, ftli$s 
?)J;9l:APC^fT^n^o lift: ft fete, m^A P c 

re. &mfe<Dmzmv<izz>&o\z, mmm& 1 4 8# 

€-^142^illt, fcftfflft**^ 1 1 5 £Hg 

m^i 1 s^is^L, *in^®i 1 2 (D^tj^mm^x 

10 APC^lTO^^CltfeJ:^, /^hr^f^^l 1 
^i^igl l 7 ^Sja*at)ISf!SnTffija:t>(Oi?*s«^^ 

te> 7thr^f^l 19 CD^^^^^Otii^m^-tC 

g-^T, <&ffi£IH15te*ffl£ l i 7 K*5tt*iS*«0>» 
3l7fe»*pgnLT, 36««3H««#1 JCflSttStiSfl^ 

ttfo J;^. 

[0169] iCfcV^T, ftai££§ 1 

l2iLT ( R, G, BCO 3 ^<DU-^^t^m^^mta 

20 CCD71/-f 1 3 3 t>, R, G, B03fe 

tit, ftlftlR, G, BCD^feCDftCD^CcfcoTft 
^»tt©tftt5 3 H<D*n ^ A® £*riT 3 

WTSfflftttttti: LTte, #J*_tf, D u P o n t flH 
R F - 7 0 0 X 0 5 9 - 2 0 
30 [0170] _hMiC7) J: -5 tw, R , G, B<D3&(DytlZ& 

m-ffimizttLT. r, g, B<D&&ntz. &fftm-cm 
m<Dmm&ftv. t<Dm. r, g, B<D&&m\z. mm 

^^^tl^^^tcf^:, R, G, B03fe<D*fCct^1t^ 
<7)^figB^*ff 3 Z. t<t 0 , 0HA«R*MSB (M±<5 
h'7h) , B^LSB (ITttf^h) tit, &iSi?l 
40 (C^^8 (=2 3 ) te<0««£gE»-r*£<ta«^ffi£fc 

$n%xn$ 125^, mj&ytmz 3®m£x±\zm 

mm mmo^mm^mmt^m^. r, g, b<d3&<d 
ytiz£z>mm<D&mm&*no z t o , 

[0 17 1] R, G, B(D 3 &<D?tl,zJ:Z>m ^O^SfB 

so i;feo**ffl^rfH&^nrcit io^^^sns. pi 
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±m»myt&R, g, B<Dot><z>&m<D 2&<Dyttvf£ 

ft, CCD7H133ICiJUT, &fi^CDif$g{;:#fti 

«a<£TS±2*l*. :©3ISOt»fRli, CCD71/ 
-f 1 3 3fC£>^T, ^fe^(Z)fi^(C^ii^n^o &43, 

3ti««aa»*#: i **r. g, B<D&&m<Dm*^-rz>m 

9 — R, G, B(D#fe&<B/^ — >OBtft*« 

[0 17 2] ^IC, 136 3 *3 <fctXBI 6 4£#IIT, * 

. i j — K . 77^ . 7^ h (Direct Rrad After Write 
; UT. DRAWttEt, ) *lfiE<>:, # M f B O ^ 
<h-A7-0>hD-J|/ (Write Power Control I ; 

CO 1 7 3 3 ^^(C, DR AWmm\Z-D^T%LW?Z>. 

&mm* mt>\z, &mt<tii±mm<Dm& (verify) &n 

[0174] J^T, m 5 5 $>&Zfm 5 7 S#MLt, * 
D R AW«(IB<OJKafc:o^TlttWr 

Pfl3t«P8Sl 1 7 © + ifrfc#LTjft»*fc/t*->£-r 

S 1 2 1 (DMftfo 1 2 1 L ^®jlbfcA(i^:©fB^ffl# 
1*3 1 lAt. 2^#J1*IS1 2 KDMil 2 1R 
fcfflJ!LfcA««CDflHR3tt 3 1 2 Aiitf^Wl,. 2 ftm 

MKWL i 2 i <ose#« i 2 i R&mj&LfzBmyt<Dm® 

ffl#i*3 1 lBt, 2 ##J5£t£1£ 1 2 1 <£>££*& 1 2 

1 L^ilj§bfcB<l*CDif^*3 1 2 BiWl, C 
n<bC0^F^A^->^^D^^ 2 2 5 ft\Zfcm&)lZ 
fB^£tt£„ 

[0 17 5] £CDJ;5lc, — >W7fr a if ^ AH 

2 2 5 ft\zmmzni&#>z> 2 ftMfcytwi 1 2 1 

1 2 1 L £iiiaL&A«3fc<&iE»ffl#J?aft 3 1 1 A 
^D^7A12 2 5 <D*«lOJR*ffia^*SJRI*ffiT 
S#tLfc7^(Cj;o T, iB»ffl#flBtt3 1 1 BJCcfcoT^F 

£-r&o jics^^tt, ftmv>x\ 2 3fiij^itfr 

»»U>X1 2 3 *3iilbfc«, 2^#JJSe*^ 1 2 1 (O 
JK3te« 1 2 1 L Sriiig It, PM©3ti:^5. 1*5 « 
fC, 2##J5£t£1£ 1 2 1 <Dfi£*4£ 1 2 1 R£iIi§LfcB 
0i3t<OE»ffl#fia* 3 1 1 B7^*D^A/§2 2 5 <D* 
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ftl/>Xl 2 3«^Jiff b, tt®U>Xl 2 3 £iIi®L 
tz'&. 2ttmM%WL 1 2 1 ©J83fc«l 2 1 R£ii$L 
T, Pfi3fc©*K±:fc*. 2#»ltStt« 1 2 1 fcEifiLfc 
{H^t'-AX^U 7^12 0 KASt d* 
f-AX^'J y^ffi 1 2 0 a ^lllt, t'-AXyj 

7^ii8 KA^-re. e-AX^'J^l 1 8 KAtt 
LfcH£3fca>-»fci, e-AX^J 5/ *® 1 1 8 a *a 
10 ifiL, #£^U>X 132^ril3§LT, CCD7K13 

3 jcA»bT*w$ns. c<d£o\zlx. mmotzm 

[0 17 6] 163 lC;feHTf?*t 3 2 T^tit^fBgi 

<h, C C D7 K 1 3 3 (DthJl t.<DM$hV>-m*: 
^lstzh<DT~&Z>* ^(D£.olZ. CCDTU-T133CD 
tB*U^;M3, » ^cdIS^W^^. Tfelff *8fBH*&# 1 (c 

^:^tc/jN$<^^o c c d 7 u-r i 3 3 <D&ti u^;ua* 

T, IB » EMC CCDTK 1 3 3 CD £h ft U ^ 3f 
[0 17 7] »SKil> ±^0^ 

o \zd r Awmm*m^xmm<D\&ffi%mcntzmn? - 
30 >^^^f^fc^fc ytmrnnzmmfc 1 c jB^:, 

hl'J7€Kit5. fXM'J7tH r-^I'J7 7 
■C*S. ^-L,T> IffSK^, 3>hD- 7 90fl « 
>hD-^9 0ti, ^66, ^A hi U TtC43liT^f^CO 

jc^^ccDTK i 3 3otrj^i/^;u<7)yu^r-r;u 
^^ffi-r^o cco<h^, ffsi<«, ytmmmi 1 2cd 

40 T, ^A HX 'J TrtOSftttR^fT, T-XNffl^-^^IB 
i^ct^CCDTU'^ 1 3 3CDMi^U^;K^^P^7— f 
*tr^* 13 6 3 C*S^T«Ffl- 3 2 1 

- 3 2 3 tilfcJ;^:, ltO/D77^ 

fir 3 J:^(cT^o 
[0 178] 3>hD-7 9 0li, ^tBUfcyn 

3fa<oiHi#f^^i^^jebfcm* u^ju. ^com 
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u< i 3 3 (Dm* isDiz^mi'T, -^(DmtiU^)v^ 

^^^^rzmm<D\B\mmm\zM^Lfcihtiu^<)i 
a*# €> n$ m&mt&fr t><Dmm \zmvtzt>. mm z &± 
Tz>o z.(D&vteW}ft\z£ o ; ftit mzmmtt i kml 

6£ £ & 3 * 

[0 17 9] £fc, iifli£<7) J; 5 fc, ^^CD^TH 

DRAwni^ffl^x, fH^^n/cit m&m&zft ? c 

ric£/*LfcfccDfc£ 0 z:©SIC7*;L/i<fc5 Jc, ft If $g IE 
&f?£g©H 3>ho-7 9 0J;0, fa»-r*»«a* 

^x.e»n. z<Dmm&. ^m^t^mm s 

LMtgat. ) 1 2 5 (O^H/I^-XZ)^-* tU2> cfc 
7dfflfr§I>3-y3 3 1t, CCDTU-f 13 
3 3>hn-7 9 0^bl>3-^3 

3 1 fc^A^ns^ffico-r-^ii^SJ: otctt^{b*rs 
73-^3 2 2 t, 3>hD-7 9 0?5m>3-y3 

3 i i;4x.6n^f-^if3-y3 2 2 tc <t o t s 

9 0(Cl5ifclS!gB 3 3 3<h$i^.T^§o Jt*fc« 3 3 3 
«, it&^JUCDfit IBch IT, it^-T^2^0^ 

-^CD — i&SHteX^ — h (1^0$) C7>1f$8 

£ , 3>hP-7 9 0 CI§ 9 3>hD-7 9 0 #J 

it^^3 3 3ct om^nx< z>ttm&%:<Dmm 

So 

[0180] ccD^^tc *mffi<D&miz&z>ytmmm 

^{b^>, ftilSCgiMi l 2®ai^oij)6«©w»o 

[oi8i] sat. *mm<Dmmz&n\z. mm&mm 
ftom&izmm-?$>z>o f»«©sf^fiftontuftiitt 

[01-82] *k, &mmmm<Dwp cmmiz-D^x®. 
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i om-mmizm&cDm mz&mmwrzm 
mzmmf>mt)nrz&mrt?-><D®m®m\z* * 
<omz'i=ft>nz>mu\z j;ot^i:iTt^ 
j&miz&i'tzwp cmmttz* &m&mm\z* &mmm 

ti%> \z, mmmtz&vz&mmmmytis&zfmmyt 

[0 18 3] CUT, IB»/**->(DilI#r8!i4Stt, HE^ 
10 fttDiW^P^ K»ffl#fifi3te<fci*«3fc<D!a«Jfc, IB ft til 

#jtB3fc©*»i/^->. ftmmzmmfciom-ffimiz 

/t^^-^{c«#-rs. ^oT. wpciB-cit :ti 
£<OlgmCD/1^*-*CD5 ^<7V>&< £ 1 ~z>*mffl~* 

««*©^fl[^fla»Wfra&*ifa?i-rn««fc^. iBftjE#j& 

20 <h\ m&f%ffl*M< LTIK. 

[0 18 4] *il0lil;felt§WP CWffiTtt, ^ 
«i>*«)T*5^fc, 136 3 K^bfccfc^&C CD7 U-f 1 
3 3CDtfi;^l/^;!/<£:/a;7y^;M;:^-^T* 1 ~m 

(mtt2 J£*±GDSEft> @a©ga»WffC*5^SfBS^#fla 
ft*3<=fc£/1f ^ft^^J^lt" 06 3(cf4, gB»ffl#flg3t 

f B l0M^/Tltt^ e -T^;^^, 0 6 3 tCTKLfc^JT 
tt, ftlt^fE^^^ 1 (Dl^-^H^ftC 5 \E\<D$zm*fto t> 
CD «h L , Ti . T, . T. , T, . T s ^tl^n. 
30 1 \°\B<D$Zmm* 2 (il@c7)f2^^, 3 Ielg(7)IE^^, 4 

[0 18 5] dcod:^^. ***<OJ^ttfca;tl«, #fi 

[oi8 6] t *mffi<DMmtz&z>ytm mzm 
m$=mwiz&ti&* ±m<Dmm*M®mizytm mzmm 
#i\z&&-r2>ziiifi*im£tez. zcDztte. mm<D 
BH»»^3K««fB»«E# i izxi&m&£cx-B(Dmm 

^TTI^^t -5 J: e> fc, RAID (Redundant Arra 
ys of Inexpensive Disks ) &ffi&Jfem b fit $8 <Z> IE ifc 

[0 18 7] RAID8SI1 **©A-Ht-<X^8 

C<h(CJ;oT, IB»OM«H4S:»*sa«"C*S. RA 
IDIJ, RAID-H^RAID-5it©5^l:^ 
50 i$nTVi5. UATCBtfcl^TH d<7)^^, ^^WTftR 
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AID-1, RAID-S^cfctfRAID-S^HCt 
otiin. RAID-lit 200A-Hf>fX^ 

t>P?^n^>o RAID-3H A2>x~-*£--£cDg£ 

l£, /tUT^r-^^MlT, ft&OD 1 #<DA- Hf^f 
X^^gtcS^j^O^^T^eo RAID-511 X- 

[0 18 8] *$$m(DMm\Z&ft2>R A I D£#r£/&/8 
te, li^RA I d <?} I£ ej^ 4 1 fc is t j" § a — Ff'f 

[0189] m 6 s *mm<Dmmjz&t?z>ttWLnE t m 
»«# i fciae*r^#i»«^, -i©t-^data 

1, DATA 2, DATA 3 , ^(Di I, |5j b 

r-^DATAl, DATA2, DATA3, 5£ 
fltttlB'BIStt 1 fC*3ttS«»<B^8*«l« 313a-31 

3 e £3B»LTH*. ft^FSsfig* 3 1 3 a - 3 1 

\z& o *shb»3*is. c<ofs»#fefct, raid-i 

^^^^ 313a-313e ©Hfn^CM>Tf-^ 

[01903 i66n *mm<Dj&m\z&w zftm&wt 
i fciBfik-r^frflr***, -iot-^data 

1, DATA 2 , DATA 3 , — , DATA12t^5 

3a-3n d \zum-?z> tmzs m&<D^wm®3 1 
3 a - 3 i 3 d {cia^^n^x— ^(r^f-r^> A' 'J x* x 

-^££fifcb, ^0AUf^T-^^f#^l^3 1 3e 

f-^DATAl-DATA4^ ^tl^tl^F 
il^3 1 3 a-3 1 3dl:iai^tl, x — ^ DATA 
1-DATA4 K*fr* A 'Jr>f X- ^ PAR I TY 
( 1 - 4 ) #^F*«« 3 1 3 e KBBfikSn, f-^DA 
TA5-DATA8^, Zrtl^tl 3 1 3 a - 3 

1 3d{CfB^^n, f-^DATA5~DATA8l;^t 
tS/t'Jf^ff-^PARITY (5-8) 
3 1 3 eCfE^^n, f-^DATA9-DATA12 
tfi* fn*nT*«« 3 1 3 a - 3 1 3d tci2»3n. 
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x — 9 D A T A 9 —DATA 1 2 K^ff £ A 'Jf^f x~ 
^PARITY (9-12) j&*^F88fiB« 3 1 3 e KBB» 
$n^. S-^FSSsfiUfc 313a-313etlt 

^£*l£o CcDfBifc^&ta, RAID-3i:^j^t5t) 

©Tfes. ^<oiae*fet ^^ct)^f^^^3i 

3 a — 3 1 3 dOtifn^C^^Tr-^^ii^-Cf 
»<&oTt), ^gsffitf 3 1 3 e U 
x* x-*£J8V>T, f-^^iTctSCt^Tf 5. 

io [0191] i§i67ti, *mm<z>Mm\z&ttz>ftm&m 
jjmoi^izmnmz*? mwm-?$>z> 0 7t 

T A 1 , DATA2, DATA 3, ••, DATA12T 
3 1 3 a- 3 1 3 e<Dot>(D 4^(D^-W^mzt^m^r^> 

tmz. mm£nz>^—? z>;^ u x* x-^^r^ 

f&b, ^/t'Jr^f-^, *&<D^F#««3 1 3 a 
-3 13eO^oa0Of»««l:iaftLT^S. * 

fB^^^TJl, r-^DATAl-DATA4^ ( -tn 
ftlf*** 313a-313d KlBE&£tt, x-^D 
ATA1-D AT A 4 fc^"T^/t 'Jf>f x — ^ PARI 
T Y ( 1 - 4 ) #^F*M# 3 1 3 e JCIB&3*U x — ^ 
DAT A 5 -DAT A 8 n^tl^FJ*®** 3 1 3 a 

-313c, 313e tlfB^^n, f-^DATA 5 - 
DATA8l:^t^A'Jf^f-^PAR ITY (5- 
8 ) WT^m®. 3 1 3diCfB^$n, f-^DATA 9 
— DATA 1 2^, ^n^n^&mi&Z 1 3 a, 313 
30 b, 313d, 313e r-^DATA 9 

-D A T A 1 2 lC*f-T£> A 'Jf-f ^ PARITY 

(9-12) fl*^F#fi« 313c fcffi&Sn*. ft**. 
&=FWmm 313a-313em ^tl^tl, m$k<D 

IBi^&te* RA I D-5(:^^1-^t)0t^^» o Z.CD 

mmjjmiz&titt, T—*'*Mhitm9L<D = ?#mm<D 

■J x* x — * ^T, ^r^TC-T -5 Z 

So 

40 [0192] 6 5 &V> US 6 7 fc^ b «fc 5 ft 

[0 19 3] 0 6 8Wt, ±$<D?>ffcHBIi;£&T&J8£n 
^li^^^^M^oiEg^-^J^^bfcfeo-c^^. c 
O^JTti, ^^fB^^^T^^^n^^F^M^^, IO 
Oh7^fiOB«f5lM[(Df*M3 1 3<hbT^ 
S. C co^^, 7>t5tIB^^^T^ffi$n^.^^co^^^ 
^3 1 3tt, a»rtT^-feXOPlt6>a:IBHrt(O^F*«« 

i:-r^co^w^ b ^-ma, ^&^p^m^3 i 3(c^fb 
so T&mizy z-tx-ez Zfr 
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[0 19 4] 0 6 9 1*, ±j2Ea>»*SB»*»T«ffl$n 
tti*fftffl»at# 1 ©¥S;fr|6l3 3 l^tfh7^ 

3 3 2 \z 2 ^tcwkbhst z>m$i<D+&mm 3 i 3 

©^P****©?"*, h 5 3 3 2 

tf>^^t£3 l 3(1, S»rt7*-fexcDT>Jt6fc«SBrt<B 

3 2 K|»«-rs#^F#«tt3 1 3 Jcfcfb Tidier ^ir 

[0 19 5] &43, *^*O^JB^^ttS^*gB»*ffi 
-en, -^co^-^ RS-TSlSffc©^^^ 1 3 

tcfa^^-rtc, a*tf?i*tft;:ffifiT£*R<D^#fig«3 i 

[0 19 6] d £ T fi . 1^0WM3 13CIt 

*e**ft**at*Ci:*«T**. *-<B-M±:bT, 
07OS#ILt, y7h-7J^^l/^y>^ (shift 
multiplexing) £ #ffi&m>T£»c<0-r--^ 

•>7h7j^yi/4 : '>>^t(t [217 O^^l^J:^ 

tc, ytm «he@«# hzmlt. 3 i 3 

0>^F#««3 1 3^2*7cWfciBHSnTV^0i|*^b 

fca*, ftmzmjjfeT'&mznzm&cDT&mi&s i 3 

Sfc, H7 0K:*^T, Hf 3 3 4 til^R]ft IS 

«aae*fet?tt; *r<&^ssi«3 i 3£, -gco^r- 

[0197] tt*ff#ft*It'>7 h^u^r/u 

7 1lt « $8fBi*4&#: 1 £> h ^ y 3 3 2 IC^^T 

^3135, 5^f;I^§^t^<ifi£b, IftflEftlK 
^l©^i^f^]3 3 lC^^Tii, ->7h?H^^ 
S^^/B^TI^&T&^SI^ 3 1 3**5: IMC 

n^*n, 06 5 b0 6 7 K*5tf 3^F#^*£ 3 13a 
-3 1 3e<h(l^(:St>n§o 
[0198] fr\Z, 07 2 *3 J: tfm 7 3 ^#ibT, * 



27 ) 4#H8¥ 11-311938 

52 

[0 19 9] i7 2lt v?a.-^Kaa)^«*^-r»« 

f:l^e»n/:7P>h/U;i/yP7^4 0 1<i:, i - 
^ii«^^^i^t^p^f>r n^n«^4 o 2 
10 ya-^gI0lIlt:IStt^nfeU7/^J^o 

7^ 4 0 3 t, yi-^^«ortatcs^^n, it&<£> 
3tete«K»f5£sea*s«£nTfcs* 1 ©^ x^r 

$ tlTU&m 2 (Dy^^c A^ 7 V -i 4 0 5 z/^ — Zm 

m<D&mizmi£<Dmti*&&?zmt!mife7u ^40 

6 i^I^Tl^o 

[0200] 7 a > □ y 5 4 0 1 «, 

X^7K 4 0 4, 4 0 S^^it^^^Cii^nS 
7D>hH74 0 7<!:, 7 U > h /1 * ;U 4 0 8 £ £ ffi X 
20 TH*. 

[020 1] 7P>h/U;M 0 8Ctt, &mmft*r- 
Mf5t-/VyH 4 0 9 t, fllTttflbtf^- 
^t^^^COr^xyi/'f 4 1 0i> 7D>hF740 

lit, ytmmmmmi^ 1 <&#A*5cfc 

<JPXDyh412t, ^-fJl/XD7h4 12^^LT 

#A$nfctt*«E»«# i fc^bft^-ni/tfy ^ 
a Kfcig-r »ffl*rs^««iH»j«# i &*>r 

J^'yn^^<^XD>yh4 1 2 K«£|-rst£2lffi 
30 t-^413i, ^i-^SBl^tJf A$*l>t*««BS 

i wMmtic&iizmisfzz. £*mm-?z>7A't>v 

4 1 4 <h^^tt^ntl^o 

[0202] 7D>hH74 0 71:11, 7U>hH74 

0 70l^^I^^{Ut^H7t>t4 1 5i, 7U> 
b H7 4 0 7 £18 IB frJifl-r F7D7^Vl//^f 
H4l6<h, 77>^y3t^X-f 7^4 1 loif^l: 

JSI;T7P>I>F74 0 7 S:M0!«I»-r«'f y$UvZ 

A-T y ^4 1 7 td<S^6nt^S. 

[ 0 2 0 3 ] D#T^X7D7^ 4 0 2lt f0^g|5 
40 \zmX\H 1 0 fgB2§i&g#: 1 £ JR» £: fc o T 

l^T»7^fy>4 2U, ^WT^"7^y>42 1 (D 

1 o&o^ft mnzmm& i *$im'*imtiu^x\,*&±« 

7^/y>4 2 2 t, xn.-^^g^^CO^I^I^fT'P 3 > 
hn-7yP7^ 4 2 3 t^tLT^^. 
[ 0 2 0 4 ] £Ac, n|f^xyD<^ 4 0 2 H v 

i-*&ertic#A3nfcftit «E»$i# i ^^^o® 

^(C^ift^1t>&0^b/ci:tw-e^U--^CD//Uy7 p Kj 
50 >hP-77 , D 7 !5' 4 2 3 CD&Jflf tCjfc bT^ U y ^^f^ 
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1^-^ 4 2 4 <D®m&&<kl*\Bmjfft&Mffl-* 2> # V 
V ymftm^-? n > h 4 2 5 <k, yjy^lft 

JB^E-* 4 2 4 (OlHlfe^*3j:t/lEl^^r^^^aib, CCD 

SfctfXDIaJfclbfE/B*-* 4 2 7 3>hD-7yD 
7^ 4 2 3 OftlfllJwJiS^TlHUES&f^ffl^e — ^ 4 2 7 CD 0 

D-74 2 8 t, lel^i^f^ffl^-^ 4 2 7 00 111^^43^ 

P 7 ^ 4 2 3 fC^#&-TSIiIiEftf^fflX>3-y 4 2 9 £ 
SSbt^S. D^f^X7'D7^ 4 0 2}t 

^^-^ 4 3 0(1:, 3>hD-7yD7^ 4 2 3 0|iJ 
mizfoCX liTmftm*:-? 4 3 0 (7)[Eli&i&*5<J;tf [elife 

^fafcttWrSiTIfrfEJB*--*^ > hD-74 3 1 

trmftm^-? 4 3 o <Dmm9L&&zf®m*fo& 

&trjb> Cco^tUr-^^a>hD-77D7^423 
fc{fc»-r*±Tlfrf£fflx>:3-y 4 3 2 ^fbt^ 

[ 0 2 0 5 ] P#r^X^D^ 4 0 2 fi, ;* 

mibf££ff ?fc#CD!&i£ffl^-^ 4 1 3 CD 
®&Jjfa$:MW'?Z>m$km*:-? 3 >hP-74 3 3 

* 'J7/Ut>^4 3 4*5<fctf^7 U v9 
4 2 0 ^ILTl^, 

[ 0 2 0 6 ] 'J7A^J^D^ 4 0 3 H y'J7Jl/fc 
^ffl0Atli*^-C*5R S 2 3 2 Cm3*9*»?4 

3 5 UPS (Uninterruptible Power System) m Z2 

^ilOSCS I (Small Computer System Interface 

) ffla^^^^f4 3 7 t, rc < v)i>fc%:m<D 

Atb^^^T^^)^2 CO S C S I ffi=J^^7^^ J P4 3 8 

f 4 3 9 tStlt^S. 

[ 0 2 0 7 ] RS 2 3 2 Cffl3^^^«4 3 5 iiJ:^ 
UP Sffln^^^Sf 4 3 6 H tnfnn>hD-7 

/D7^ 4 2 3l:»I$ntl^, 3>hD-7^D«> 
^ 4 2 3 {t RS 2 3 2 Cffln^^^f 4 3 5 L 
t^^tl^y'J 7^f-^^/l7 U^x-^tC^&b 
T^T^X^77l/< 4 0 4, 4 0 5 \ZVU&~? Z> h#k\Z, 
&^X^7U'f404, 4 0 5 frP><D/\? V)V"f— 9 
&'>U7;l/f-^l:fil/TRS 2 3 2 Cffl^^^« 
f4 3 5i:ft»tSJ:oi:AoT^S. 
[0208] &SCSI mzi*? ^^^4 3 7 , 

4 3 8 H 3>hD-7yP7^ 4 2 3fecJ;^#f^X 
^7K 4 0 4, 4 0 5l:ttttSnTUS. ^^^X^7 
7K 4 0 4, 4 0 5lt &SCSIffl^^Sf4 
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3 7, 4 3 8 £^UTifi«T r -*©S«L*fT^, n > 
hD-77'D7^ 4 2 3(1, X ^7 7 K 4 0 4 , 

4 0 5 ^^0/17 l/jl'f-^^y 'J 7 JUt*— ^K^jftb 
TR S 2 3 2 Cffln****^ 3 5 tC &j&-r 3 5 1C 

[ 0 2 0 9 ] Sfc, ACtiH^^^^f 4 3 9 tt, ^ 

*M^oy^ 4 0 6i:tt«3nT^5. i^^^p 

^ 4 0 6lt £©AC«ilS:3***«B^4 3 9 
T^O ji$nfcfflfflf|JIS^*^^T+ 5 V, +12V, 
10 +24V, - 2 4 W&mtl&mi&ls. m<D&Z?n y ? 

[0 2 10] i7KL/j:lwztfal/-^tt, /^JUD 
7h412 «r^bT^< JU^y ^X{Cfi2l$nfe*1«« 

tag*ag# i * i ft-ro^7^±tf ^^co»if^^ff -5 

4 T + t U y y«»i^±T»l 

[0211] U COcfc^^VZea 

sb»«« i &oa>*±tf z>tz&<Dmmti o 

30 C^otl^o 

[0212] m 7 2 iC^Lfc^? tc, 7P>hF740 
7 ft, -«S^«i#4 5 0*CctOHIBe«EfcM-»^3e«p$ 
ntiJO, CO7D>hH74 0 7 $W^t5utTT 
m^HV>42\, ±gU , 7^y> 4 2 2, IK I 2 CD 
7^X^71/^ 4 0 4, 405 Sr-ttl^nSI #ttJ L fc£ 

4 2 2 H tnfn^- h u y vtciRj^^nfc 1 o &<d 

40 0, Ttlf^lB^^^ lfi, ^y> 4 2 1, 4 2 2 CD 
^ffiflj (#T^y>4 2 1 , 4 2 2 ^ya-^gfC^ 
f tfc^C7D>hH 7 4 0 7 75<»^6nT^SiES« 

£©**«e*«*l ©S#tt. :x--tfa*#T#>?>4 
2 1, 4 2 2 ^IfcDmbT^iJjTiK^L, T^lf^aB^^ 
#l*JRlWLfeft7^s;>4 2 1, 4 2 2 ^ya-^g 

fc, *^;UXa* h 4 1 2 £^LTttti»?fiSES&# 1 £ 
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ntcytm mnzmm& i n i; y 

421, 4 2 2 \zmm-tz>&o (c^ot^^o z n «£ 

0,Mv>4 2 1, 4 2 2 KilUjtfncfttit *8s2£i**g 
# 1 ^^^T^>d £a*T#£o 
[0213] 31 1 :fc<fctfl 2CD^X^7TU'f4 04, 
4 0 5 (t ^ttl^tlR A I D3>hO-7i, ll~£l 

[0214] ^^tt^iH^M^^M^, ^n^-'n^x 

^Tl^o £fz, RAID3>hD»7li, n>hn — 
7 y D y 2 4 2 3 izmftftZtlTte V , □>hD-7^D 
>y ^ 4 2 3 CDfrJ^lCci; 0 . RAID1, R A I D 3 & <5 
^ttRAID5(OlE^I:^oT, #7^*gfS§iPi£ 
gI^$iJit§J;^l;^oTI/^. RAID1, 
R A I D 3i3j;^R A I D 5 <7)#IB^^^}i, X D > h 
/UJI/4 0 8 \Z&tft>tlT^Z>*—/^ y F 4 0 9 (D*- 

[0215] CCDiSzL — y-mWT'te, 7^X^71/^4 
0 4, 4 0 5 «:fflUT, RAID1, RAID3fe§^ 
fiR A I D 5 (DBZmJjTZiZ J: 0 , ^-^<DfE^£fr 5 J: 
^Id&^T^&o CCDcfco^^— ^CDfE^SrfT? /t#)fC 

[0216] mi 07 2 fC^LZtci; 5 

<fctf±«V#>?> 4 2 2 fcflfcDfflb. :n^7^y> 
4 2 1, 4 2 2 (IMIT, " *fMl-C*« *8fE§i*&# 1 £ 

[0217] 12 O^^^^fi, 07 3 fc^Lfc*-f 
XD7h412S^lt, 1 ^T^Tfelt^fH^^^ 1 £ 

^«fr^^^T^^p ;i^n ^ h 4 1 2 tc:fti»«ss 

y ^XlC&St^ns ±Tftf£ffl ; E-* 4 3 0 £IKf>j 

— $> 4 2 4 &Eifr*!iwi/T. 7-eai/-^citt^n 

1?:, 7^y>4 2 1, 4 2 2 CD £ V> T ^ Z> f 4 X ^ JR 
««K^»fflf5P"r*. fit, ^U^Ifffflt-^4 

^*3tefit«ffi»ttt# 1 5V x*iRtt«rt-eu u-x 

"T^)o □>hD-77'D7^ 4 2 3}l, ^-r;PXD^h 
4 1 as^LTMffilBSfiEftl^jfA^nsSl:, d 
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[0218] £<DJ;5 1 <DmmJj&&tctem2<D!& 
mJj&lZ&K)^ 4 2 1 , 4 2 2tC7^1f^sH^ 

K#1^8t$n5t, 3>hD-7yD7^423 
tt, V- tfo. 1/-^SMIT, T^7^y>4 2 1 & 

£um±«^#v>4 2 2 KJK«<*nfcfti* ^ta^^^ 

' lSgl©f>f7^7H 4 0 4 *5^«i2OT>f^ 
^77^ 4 0 5f:^It^o §r^X^7l/-f 4 0 4, 
10 4 0 5te, f n-6n5«:©*««IBS«l«:i SS»pI« 

1, 4 2 2JCJK«Snfcth2 0tSC0)5tfil«ffl»«E#l<O 
3^(D5ft7)^l(7)T^^^7l/'f 4 0 4t:, fteCD54fc 
7^1 2(7)f^X^7K 4 0 5 fCg|5t£n£ C £ 

[0 2 19] n.--tfti, ^-^cDfB^^rfT^^^fC^, 
^-/VyK 4 0 9 ^if^f§C(hl:i;0, RAID1, 
RAID3*5^IJRAID5 Offlft^O't'^^SI 
<&3ES#5££a«L, +-/VvF 4 0 9 ^iflTf- 

20 ? <D$zmm%i&mj£-$-z>* x^t u-f 4 0 4 , 40 

5 Kite, RS 2 3 2 Cffl3^7 7 ^^f4 3 5fe^^UI 
U i20SCS Iffl3^^^af4 3 7, 4 3 8 ^iT 

7 7*D^ 4 2 3fl ^-^03B»W»7^ft3£Sn-5 

tl5<k^l:, #f^X^7 U-T 4 0 4, 4 0 5ll^(tf> 
ntl^RAID3>ho-7^irU, #f^^7 

u-r 4 0 4 , 405 £$WT 

[ 0 2 2 0 ] £cD>?^ — ^gTte, £E*<D/\— 

30 7^SI*ffl^fcRA I DCfcltSA- K^X^7g*@ 

#7^^71/^ 4 0 4, 4 0 5 (C 5#-Tol9:^6 

ntt^jti m&mn*kmmizmz&z.x, raid 

1, RAID3ft5^ttRAID 5 <D fEi^iS CD ^ £ 

xti, ±m<D$Lw*Tmtffzh<D\zm;i£2nt$i^. 

[ 0 2 2 1 ] *^;%0&ffif::ffiS%1*«BiE& 
SiSfCtt, 11 (DH^cD^^<h[^^tc, ntT-^n 

40 ?c> #M^<Z)*ill/^^->^S^**ffi^(0»« (#J*_ 
«#!0V7h!)i7) £3B»Lfc3t1*«IB»tt# 1 £ 

mn£vxmwiizmftT*mm?z±K^ttttnmmv-- 

t # XcDH5ia*pJfi6<t:fc£. 

[ 0 2 2 2 ] Tt^^fS^^i*: 1 <fc Om^cDif ^£ 

■T^> <t 5 tc It fe^t^o f@A<D@WcDif LTIi, m 
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[0223] 17 4^ *mm<D]&m\z&2>ytmmizm 

?^X&mft<D&ft<D&mrt* — >&fcl£*r 2> & o £ L 
tcm&<D&B<Dm&<D-M*^LfZ<b<D&Z>. C<DMX 

*xti-?z>mAmm\tiffl s o 1 ^o^iAit^A^ 

1 7 &JEft-r5ffiffi£W/1*->X> 3-^5 0 2 t, 
£©tt«X§H/X* — >X>H-y 5 0 2 Jc£oTfEf£2 
nfc*W/^->©fil «£BB»L;fc:;&- H 5 0 4 

f 5 o 4a<K»snfc«t#fc, 

fifc«*P!/^^->x>n-^ 5 0 2l;I§^- KJSff • 
A73g£ 5 0 3 t$Ixtl^ 0 
[ 0 2 2 4 ] 074 C^LitMTH, :x — 

1 Kit *B£fE»T5ISK:, ®A1f ^A^7^5 0 1 K 

*«/^->l>3-^5 0 2tt, f®A<i$SA7JSB 5 0 

/S*->£f£je£b, «*©SB»PSfc:, ttffigffl&aRSg 1 

&*H^ra*l«8gl 1 7£|gf&T>5,, :ni:J:0, *f 

1 n*. src, &ffi^ia/^->x>n 

fr ■ A*£B 5 0 3 fCi^O, * - K58fr • A*«5 0 3 

504 &«ff -r^o 

[ 0 2 2 5 ] a- If**, ±^cD£5fcLTfB^2nfc1i 
*8£7£1f *8fB^®# 1 £ 0 M^-T St^tt. fB^I$ chimin 
tC, fflA««A*SI5 5 0 1 fcttbT<HA©B*r©fit«£ 
AJj-TZfr. #- K 5 0 4 <£r^7 — "H»ff • A2?g& 5 0 3 

[ 0 2 2 6 ] {@AfiffgA77g&5 0 1 fcttLTlHAOHW 
Olf^^A* Ufc«^fC«, fiffi«m/^^->x>n- 
^5 0 2lt A tit $8 A 77 5 0 1 £ 0 A*>£*l*:1f *g 

*gtf>Pi£l$K, gflSMmi 1 7CMLT, fElSL 

fcsc»3A^->©i»«s^.>LT* finanxMi 1 1 

tt), &*B*W/^-->X>3 — ^5 0 2 K:feV>T. IB 
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m±-?z>fz*b. m\m mxti^ 5 0 1 <t 0 xxtstutm 

5 0 2 tC^^T[^i;^IS/1^->^f^^$tlSct ^fCb 

[ 0 2 2 7 ] K 5 0 4 £27- KSSfr • A^SB 

5 0 3 \zmmVfri%£\Zli. *-H58tf • A#SB5 0 3 
tt, F 5 0 4 CgB»£nTl>*£»/^-><Dfif« 

Srfi[ffi^P/t^->X>3-y 5 0 2 ffiffiXW 

[ 0 2 2 8 ] *nM<D&mz3£rtZ>*:(Dm<Dmf&. &m 
[ 0 2 2 9 ] fc*5, *»^tt±IB#*«!i©^»tC|Sfe$ 

i (c^tt^r h ux • u— #x 'j y 6 tc, TKuxtta 

^£^a6X>#Xt!y Mc<fcoTfB»LT43< J; o \Z L 
20 ^x'J7 6C^^t, tfn ^7 AIB 3 ©#BJB 4 KiftH 

$B^£IB$i* l/T7t-"7yf'{ >£f$tffO<ko\ZlsX , b 

[ 0 2 3 0 ] ^n^7^1 3 (cllB@3ttfc1$$££ 

^Hit^if tltlt CCD7^T[^<, MOS 

nfcxv- h^ir>it- XR ro plus 

E, 1 9 9 6f 9^, No. 202. ^9 3-9 9 1 — 
30 i^J #1, ) £fflHTt>«fcV>. C <D X V - h yt± >V 

[ 0 2 3 1 ] #(C, $D^7Ai 3 (CfB^^tlfe 

(c*3ttST K • 2^X 
'J76C, 7 H UX««^*X>#X bTy hJC<toTia 

>©7Kl/Xfil«f«:EftLT*t, - # » K: >b tT y 

?t v^zmZimtmcvtmizLT, -ecoTFuxifa 

o^^, S*^D7^^J;^7HU7^, xv-s^-tr 

•9--^^, x v- bft-tr >it±oM/t^- >on > h 
^X h^iAC^^cfc^ \Ztt%}U>X 1 2 £J§KSb-r£ C 
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Z.£X'rtO ZL t^pJfU'T&S. 
[ 0 2 3 2 ] £fc, &*«<B^18K;feHT, 

[ 0 2 3 3 ] 

£*±R9iLfc<fc'3lC»*3Hl&^L 1 0 

o^rn^R:iB««)**fBS»««R:cfcn«, ft* *e 
iT»t§ cfc "5 tciag^ti^ e^r 

liiaot, **ft£:E»IH#J!Bft<!:£, tif*8fEHJi 
<»W5Ct*«««i*i:, ft* $8fB&*#fc:**-r 

[0234] &tz. it ^ji 2 mmnytm m&mmmiz & 

«#ig-«±fcEK3n*«fc5fc, *«ft£IB»ffl#J!B 
[ 0 2 3 5 ] §f#:® 3 fEifeOftff $8fEii*l£gf;: cfc 

n«, ytm&> ^&o&^ofti££m#tir£ c fc5 \zl 
tie £ & s t v o ^ » & # -r * . 

[ 0 2 3 6 ] §f^^4fB^(Z)^1f ^IB^^^fCj: 

Hie* *«ft£fB&ffl#j!aft©ftS£&&K:S£« 
aanc fanners c t^pjsit^s <h t*5 3»*£#-r 

[ 0 2 3 7 ] »#:®5fB«<Dft*«iE»£e»Ccfc 

n«. k^t^uw, it «aE»jf K**-r**«<B 
tB^^tc, m&ummizM&2tifz¥mrt*->\z&-> 

^ftttm^R^Tsj^fcLfco-e, Mtc *$soie 

[ 0 2 3 8 ] M*g6Btt<Dft*ttflEe&BfCcfc 

n«, ^^^^ffi^^iCcfc^T^m^n^n^^^if m 

[ 0 2 3 9 ] ffijjtm 7 fEi$CDft* ?8 HE H*^ M f C £ 

^^T^^ffi^^iCcfcoT^tti^n^M^TtcDif $g 

££tn>T, ^SBB»l${::;fct*S*«ft£g2»ffi#J!aft 
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[ 0 2 4 0 ] 8i2tt©ft*«f2»S«fc:ck 

*->KcfcoTgB&<*ns*«£5£»T 
[0241] m&m9nzm<Dytmm$zmmmiz<k 

ft* *BfEH**g{fc<h IT, ^»/^->K<fcoT* 
10 Sfi£fB»pJt6&fB»ffi«<h, C0>Bflfctttt®ffi«IK:Rt* 

fta&Mt&lrfsfccsi^, if ^7fe^<fcr/fE^ffl# 
M*ofli»&e€:, fa»fl«^<fcrx-eo^fiij©firs*«) 

mzm^tzoix*. wiz. Kmmm&m&cDm-'mmizio 

20 £^rs 0 

[0242] ^fc> it *^ i otzm<Dytm mzmmmiz 

te6££r6]i:£ti:3 a^Tt^d: l^M^ftS, 
[0243] &tz. m$tm 1 U^ll 6 OD^-rtl^iC 
ia«(D^»a^^safcj:n«, ft*«fB»«**M;:2#u 
xttftrs &o izmmznz \±v v ^^miz^-o 
x. n£mmmyt*mmmmmtztthxmmi>, corn 
30 &m#myttfim»isn*zLiz&r*xm&K*Mj: 
ttztiznttytz, m&fc&mtzttisxn&m&myt*: 

mf&-fz>££&xzz>tPkiz. ^tf^!sii^#K*r-r£ 
7>yA7?~t7s&®%izfto z. twx&z^'Sisbm* 

[0244] m^mi 2mm<Dytmmn^mm^z 

cfcntf> S^3t**75«, H*ffi#R*<0*W<tH**O 

ytmrfm-i&±\zmmt<tiz><ko tc, f?4ffl#M5tora 

[ 0 2 4 5 ] Sfc, If 1 3fE^c?)^;if a^^^StC 

R7&*. ftag*^w«t$nsft*ti^i;a*<D«s«<D?i 

(Clfi»<D«fi«<Z)ft*ffl^T*SSB»*nfc* aSrH^ 

[ 0 2 4 6 ] &fz. m&mi 4&m<Dytmmm<kmmiz 

50 cfcti«, \Zv 27 yJmWifi* S #M* Oft® 
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[0247] m&m i smmoxm mn<kmmiz 

Jctifc?, ft<i mz&mwt IT, W^->l;J;ot 
^a6^fT^^J^^^^ii^^(7)T', Mic, ftlt*8fB^$; 

xzz t^om^zm-rz. 

[ 0 2 4 8 ] If^^ 1 6fB$Jc<Z>ft1# Sg^gMlC 

ctn^, ^^otf ytr y^mm^mxtzoix, m\z. 
i ^oftit mnzmmfcizftisT. m&wy y^m 

Bfc &~Dxm#flzm±$:fto c ttfeimtte 0 , 
[ 0 2 4 9 ] £fc> l 7 1 8fBitOft1#$& 

nz&n£.mm\z&ti&, eeftrctt. ytmmzmm&iz 

r> X , f&f8ft«fciB»Jfl If ilE^lC^lt 

lRl-ffi«J:OBa»UT, If *SfBHIIfCl#$8ft£fB§I*ffi# 
ft £. <D T » J z «fc S » / - > (c <t o T If $S & I B & 

myt&m m^mm^zMvxm^ b, cos^^ti^^ 

ft£. 1f«fB»JifC^L/TM^ffl#fla3t&figlt-r*ffl!Ji: 30 

^t^ct^-ef^tftc, ^if^fB^^^tc^-r^ ^ 
[0250] m^mi s$Em<D^tmmmmn^m 

[ISISO^^^^H^] 

[01] *^m<Dm\ <Dmm<DMm\z%*ftmmzum 
$Lmmz&ttz>\±y>7Ty &ytm mzmm&cDffi 

[^23 *«9i<B*g 1 <D^m<DMi&iz{%zytmmmmm 

ims] m2 iz&wz&M®&<Dmf&*7F;-?7a y 

X&Z>. 

[04] HllCwLfclfy^7 7^©^-#l^l:*Jt5 50 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical information recording device characterized by providing the following. The light 
source with which it is an optical information recording device for recording information to the optical 
information record medium equipped with the information record layer on which information is 
recorded using holography, and has the pickup arranged so that it may counter to the aforementioned 
optical information record medium, and this pickup carries out outgoing radiation of the flux of light An 
information light generation means to generate the information light which supported information by 
modulating spatially the flux of light by which outgoing radiation is carried out from this light source A 
reference-beam generation means for record to generate the reference beam for record using the flux of 
light by which outgoing radiation is carried out from the aforementioned light source Record optical 
system which irradiates the information light generated by the aforementioned information light 
generation means and the reference beam for record generated by the aforementioned reference-beam 
generation means for record from the same field side to the aforementioned information record layer so 
that information may be recorded on the aforementioned information record layer with the interference 
pattern by interference with information light and the reference beam for record 
[Claim 2] The aforementioned record optical system is an optical information recording device 
according to claim 1 characterized by irradiating information light and the reference beam for record so 
that the optical axis of information light and the optical axis of the reference beam for record may be 
arranged on the same line. 

[Claim 3] The aforementioned light source is an optical information recording device according to claim 
1 characterized by carrying out outgoing radiation of the flux of light of two or more wavelength 
regions. 

[Claim 4] The aforementioned pickup is an optical information recording device according to claim 1 
characterized by having the 1st quantity of light surveillance means for supervising the quantity of light 
of the aforementioned information light, and the 2nd quantity of light surveillance means for supervising 
the quantity of light of the aforementioned reference beam for record. 

[Claim 5] The aforementioned pickup is an optical information recording device according to claim 1 
characterized by having a reproduction photodetection means to detect the reproduction light which the 
reference beam for record is diffracted and is produced with the interference pattern formed in the 
information record layer at the time of the informational record to the aforementioned information 
record layer. 

[Claim 6] The optical information recording device according to claim 5 characterized by having the 
control means which control record operation based on the information on the reproduction light 
detected by the aforementioned reproduction photodetection means. 

[Claim 7] The optical information recording device according to claim 5 characterized by having been 
based on the information on the reproduction light detected by the aforementioned reproduction 
photodetection means, and having the control means which control the irradiation conditions of 
information light and the reference beam for record at the time of multiplex record. 
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[Claim 8] The aforementioned pickup is an optical information recording device according to claim 1 
characterized by having a fixing means by which the information recorded with an interference pattern 
in the aforementioned information record layer is established. 

[Claim 9] The optical information recording device according to claim 1 characterized by to have the 
control means which perform positioning of the information light to a record section, and the reference 
beam for record based on the information which is characterized by to provide the following, and which 
the irradiation position of the aforementioned information light and the reference beam for record is 
made to go using a thing so that it may go via a part of aforementioned record section and positioning 
field [ at least ] of the both sides, and is acquired from a positioning field As the aforementioned optical 
information record medium, it is the record section which can record information by the interference 
pattern. It is prepared in the both sides of this record section, and is a positioning field for positioning of 
the aforementioned information light and the reference beam for record. 

[Claim 10] The optical information recording device according to claim 1 characterized by having two 
or more aforementioned pickups. 

[Claim 11] The optical information regenerative apparatus for reproducing information from the optical 
information record medium equipped with the information record layer which is characterized by 
providing the following and on which information was recorded using holography The light source with 
which it has the pickup arranged so that it may counter to the aforementioned optical information record 
medium, and this pickup carries out outgoing radiation of the flux of light A reference-beam generation 
means for reproduction to generate the reference beam for reproduction using the flux of light by which 
outgoing radiation is carried out from this light source Reproduction optical system collected from the 
same field side as the side which irradiates the aforementioned reference beam for reproduction to the 
aforementioned information record layer in the reproduction light generated from the aforementioned 
information record layer by irradiating the aforementioned reference beam for reproduction while 
irradiating the reference beam for reproduction generated by this reference-beam generation means for 
reproduction to the aforementioned information record layer A detection means to detect the 
reproduction light collected by this reproduction optical system 

[Claim 12] The aforementioned reproduction optical system is an optical information regenerative 
apparatus according to claim 11 characterized by performing irradiation of the reference beam for 
reproduction, and collection of reproduction light so that the optical axis of the reference beam for 
reproduction and the optical axis of reproduction light may be arranged on the same line. 
[Claim 13] It is the optical information regenerative apparatus according to claim 1 1 characterized by 
the aforementioned detection means detecting the reproduction light of two or more same wavelength 
regions as the flux of light by which outgoing radiation is carried out from the aforementioned light 
source by the aforementioned light source carrying out outgoing radiation of the flux of light of two or 
more wavelength regions. 

[Claim 14] The aforementioned pickup is an optical information regenerative apparatus of claim 11** 
characterized by having a quantity of light surveillance means for supervising the quantity of light of the 
aforementioned reference beam for reproduction. 

[Claim 15] The optical information regenerative apparatus according to claim 11 characterized by 
having the control means which position the reference beam for reproduction to a record section based 
on the information which is characterized by providing the following, and which the irradiation position 
of the aforementioned reference beam for reproduction is made to go using a thing so that it may go via 
a part of aforementioned record section and positioning field [ at least ] of the both sides, and is acquired 
from a positioning field The record section where information is recorded with an interference pattern as 
the aforementioned optical information record medium It is prepared in the both sides of this record 
section, and is a positioning field for positioning of the aforementioned reference beam for reproduction. 

[Claim 16] The optical information regenerative apparatus according to claim 1 1 characterized by 
having two or more aforementioned pickups. 

[Claim 17] The optical information record regenerative apparatus characterized by providing the 
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following. The light source with which it is an optical information record regenerative apparatus for 
reproducing information from an optical information record medium, and it has the pickup arranged so 
that it may counter to the aforementioned optical information record medium, and this pickup carries out 
outgoing radiation of the flux of light while recording information to the optical information record 
medium equipped with the information record layer on which information is recorded using holography 
An information light generation means to generate the information light which supported information by 
modulating spatially the flux of light by which outgoing radiation is carried out from this light source A 
reference-beam generation means for record to generate the reference beam for record using the flux of 
light by which outgoing radiation is carried out from the aforementioned light source So that 
information may be recorded on a reference-beam generation means for reproduction to generate the 
reference beam for reproduction using the flux of light by which outgoing radiation is carried out from 
the aforementioned light source, and the aforementioned information record layer, with the interference 
pattern by interference with information light and the reference beam for record While irradiating the 
information light generated by the aforementioned information light generation means and the reference 
beam for record generated by the aforementioned reference-beam generation means for record from the 
same field side to the aforementioned information record layer While irradiating the reference beam for 
reproduction generated by the aforementioned reference-beam generation means for reproduction to the 
aforementioned information record layer A detection means to detect the reproduction light collected by 
the record reproduction optical system which collects the reproduction light generated from the 
aforementioned information record layer by irradiating the aforementioned reference beam for 
reproduction from the same field side as the side which irradiates the aforementioned reference beam for 
reproduction to the aforementioned information record layer, and this record reproduction optical system 

[Claim 18] The optical information regenerative apparatus according to claim 17 characterized by 
having two or more aforementioned pickups. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical information record 
regenerative apparatus which reproduces information from an optical information record medium while 
recording information on an optical information record medium using the optical information recording 
device which records information on an optical information record medium using holography, the 
optical information regenerative apparatus which reproduces information from an optical information 
record medium using holography, and holography. 
[0002] 

[Description of the Prior Art] Generally the holographic record which records information on a record 
medium using holography piles up light and a reference beam with image information inside a record 
medium, and is performed by writing the interference fringe then made in a record medium. At the time 
of reproduction of the recorded information, image information is reproduced by irradiating a reference 
beam at the record medium by diffraction by the interference fringe. 

[0003] In recent years, for high-density optical recording, volume holography, especially digital volume 
holography are developed in a practical use region, and overly attract attention. Volume holography has 
the feature that the thickness direction of a record medium is also utilized positively, diffraction 
efficiency can be raised by 3 -dimensional the thing for which it is the method with which an interference 
fringe is written in-like, and thickness is increased, and increase of storage capacity can be aimed at 
using multiplex record. And with digital volume holography, although volume holography, the same 
record medium, and a recording method are used, the image information to record is the computer- 
oriented holographic recording method limited to the digital pattern made binary. In this digital volume 
holography, it once digitizes, and develops to two-dimensional digital pattern information, and image 
information like an analog-, for example picture also records this as image information. At the time of 
reproduction, it is reading and decoding this digital pattern information, and it is returned and displayed 
on the original image information. It becomes possible to reproduce the information on original very 
faithfully by performing differential detection, or coding binary-ized data and performing an error 
correction by this, at the time of reproduction, even if an SN ratio (signal-to-noise ratio) is somewhat 
bad. 

[0004] Drawing 75 is the perspective diagram showing the composition of the outline of the record 
reversion system in the conventional digital volume holography. The space optical modulator 101 which 
this record reversion system makes generate the information light 102 based on two-dimensional digital 
pattern information, The lens 103 which the information light 102 from this space optical modulator 101 
is condensed, and is irradiated to the hologram record medium 100, A reference-beam irradiation means 
to irradiate the direction refernce light 104 which carries out an abbreviation rectangular cross with the 
information light 102 to the hologram record medium 100 (not shown), It has the lens 106 which 
condenses the reproduction light 105 by which outgoing radiation is carried out from the CCD (charge- 
coupled device) array 107 and the hologram record medium 100 for detecting the reproduced two- 
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dimensional digital pattern information, and irradiates on the CCD array 107. the hologram record 
medium 100 — LiNb03 etc. — a crystal is used 

[0005] In the record reversion system shown in drawing 75 , at the time of record, the information on the 
subject-copy image to record is digitized, the signal of 0 or 1 is further arranged to two-dimensional, and 
two-dimensional digital pattern information is generated. One two-dimensional digital pattern 
information is called page data. Here, multiplex record of the page data of #1 - #n shall be carried out at 
the same hologram record medium 100. In this case, first, based on page data #1, by choosing 
transparency or shading for every pixel by the space optical modulator 101, the information light 102 
modulated spatially is generated and the hologram record medium 100 is irradiated through a lens 103. 
Simultaneously, the direction thetal refernce light 104 which carries out an abbreviation rectangular 
cross with the information light 102 is irradiated, and the interference fringe made by the superposition 
of the information light 102 and a reference beam 104 inside the hologram record medium 100 is 
recorded on the hologram record medium 100. In addition, in order to raise diffraction efficiency, a 
reference beam 104 deforms into a flat beam by the cylindrical lens etc., and an interference fringe 
crosses even in the thickness direction of the hologram record medium 100, and is recorded. At the time 
of the following record of page data #2, a different angle theta2 refernce light 104 from theta 1 is 
irradiated, and multiplex record of the information can be carried out to the same hologram record 
medium 100 by piling up this reference beam 104 and the information light 102. Similarly, at the time of 
record of other page data #3 - #n, an angle theta 3 different, respectively - thetan refernce light 104 are 
irradiated, and multiplex record of the information is carried out. Thus, information calls stack the 
hologram by which multiplex record was carried out. In the example shown in drawing 75 , the 
hologram record medium 100 has two or more stacks (a stack 1, a stack 2, --, Stack m, --). 
[0006] What is necessary is just to irradiate the reference beam 104 of the same degree of incident angle 
as the time of recording the page data at the stack, in order to reproduce arbitrary page data from a stack. 
If it does so, the reference beam 104 will be alternatively diffracted by the interference fringe 
corresponding to the page data, and the reproduction light 105 will generate it by it. Incidence of this 
reproduction light 105 is carried out to the CCD array 107 through a lens 106, and the two-dimensional 
pattern of reproduction light is detected by the CCD array 107. And the information on a subject-copy 
image etc. is reproduced by decoding the two-dimensional pattern of the detected reproduction light 
contrary to the time of record. 
[0007] 

[Problem(s) to be Solved by the Invention] Although multiplex record of the information can be carried 
out with the composition shown in drawing 75 at the same hologram record medium 100, in order to 
record information on super-high density, positioning of the information light 102 and the reference 
beam 104 to the hologram record medium 100 becomes important. However, with the composition 
shown in drawing 75 , since there is no information for positioning in hologram record-medium 100 the 
very thing, positioning of the information light 102 and the reference beam 104 to the hologram record 
medium 100 must be performed mechanically, and high positioning of precision is difficult. Therefore, 
while a remover kinky thread tee (ease of moving a hologram record medium from a certain record 
regenerative apparatus to other record regenerative apparatus, and performing same record reproduction) 
is bad and random access is difficult, there is a trouble that high-density record is difficult. Furthermore, 
with the composition shown in drawing 75 , since each optical axis of the information light 102, a 
reference beam 104, and the reproduction light 105 is arranged in a position which is mutually different 
spatially, there is a trouble that the optical system for record or reproduction is enlarged. 
[0008] this invention is what was made in view of this trouble, the purpose The optical information 
recording device which records information on an optical information record medium using holography, 
The optical information regenerative apparatus which reproduces information from an optical 
information record medium using holography, And while it is the optical information record 
regenerative apparatus which reproduces information from an optical information record medium while 
recording information on an optical information record medium using holography, and being able to 
constitute the optical system for record or reproduction small It is in offering the optical information 
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recording device which enabled it to perform easily random access to an optical information record 
medium, an optical information regenerative apparatus, and an optical information record regenerative 
apparatus. 
[0009] 

[Means for Solving the Problem] An optical information recording device according to claim 1 is an 
optical information recording device for recording information to the optical information record medium 
equipped with the information record layer on which information is recorded using holography. When it 
has the pickup arranged so that it may counter to an optical information record medium, and this pickup 
modulates spatially the flux of light by which outgoing radiation is carried out from the light source 
which carries out outgoing radiation of the flux of light, and this light source An information light 
generation means to generate the information light which supported information, and a reference-beam 
generation means for record to generate the reference beam for record using the flux of light by which 
outgoing radiation is carried out from the light source, So that information may be recorded on an 
information record layer with the interference pattern by interference with information light and the 
reference beam for record It has the record optical system which irradiates the information light 
generated by the information light generation means and the reference beam for record generated by the 
reference-beam generation means for record from the same field side to an information record layer. 
[0010] In this optical information recording device, information light and the reference beam for record 
are irradiated from the same field side to an information record layer by the pickup arranged so that it 
may counter to an optical information record medium, and information is recorded on an information 
record layer with the interference pattern by interference with information light and the reference beam 
for record. 

[001 1] An optical information regenerative apparatus according to claim 1 1 is an optical information 
regenerative apparatus for reproducing information from the optical information record medium 
equipped with the information record layer on which information was recorded using holography. The 
light source with which it has the pickup arranged so that it may counter to an optical information record 
medium, and this pickup carries out outgoing radiation of the flux of light, While irradiating the 
reference beam for reproduction generated by a reference-beam generation means for reproduction to 
generate the reference beam for reproduction using the flux of light by which outgoing radiation is 
carried out from this light source, and this reference-beam generation means for reproduction to an 
information record layer It has the reproduction optical system which collects the reproduction light 
generated from an information record layer from the same field side as the side which irradiates the 
reference beam for reproduction to an information record layer, and a detection means to detect the 
reproduction light collected by this reproduction optical system, by irradiating the reference beam for 
reproduction. 

[0012] When the reference beam for reproduction is irradiated to an information record layer by the 
pickup arranged in this optical information regenerative apparatus so that it may counter to an optical 
information record medium and this reference beam for reproduction is irradiated, it is collected from 
the field side as the side which irradiates the reference beam for reproduction to an information record 
layer where the reproduction light generated from an information record layer is the same, and the 
collected reproduction light is detected. 

[0013] While an optical information record regenerative apparatus according to claim 17 records 
information to the optical information record medium equipped with the information record layer on 
which information is recorded using holography The light source with which it is an optical information 
record regenerative apparatus for reproducing information from an optical information record medium, 
and has the pickup arranged so that it may counter to an optical information record medium, and this 
pickup carries out outgoing radiation of the flux of light, An information light generation means to 
generate the information light which supported information by modulating spatially the flux of light by 
which outgoing radiation is carried out from this light source, A reference-beam generation means for 
record to generate the reference beam for record using the flux of light by which outgoing radiation is 
carried out from the light source, So that information may be recorded on a reference-beam generation 
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means for reproduction to generate the reference beam for reproduction using the flux of light by which 
outgoing radiation is carried out from the light source, and an information record layer, with the 
interference pattern by interference with information light and the reference beam for record While 
irradiating the information light generated by the information light generation means and the reference 
beam for record generated by the reference-beam generation means for record from the same field side 
to an information record layer While irradiating the reference beam for reproduction generated by the 
reference-beam generation means for reproduction to an information record layer It has the record 
reproduction optical system which collects the reproduction light generated from an information record 
layer from the same field side as the side which irradiates the reference beam for reproduction to an 
information record layer, and a detection means to detect the reproduction light collected by this record 
reproduction optical system, by irradiating the reference beam for reproduction. 
[0014] By the pickup arranged in this optical information record regenerative apparatus at the time of 
record so that it may counter to an optical information record medium Information light and the 
reference beam for record are irradiated from the same field side to an information record layer, and 
information is recorded on an information record layer with the interference pattern by interference with 
information light and the reference beam for record, at the time of reproduction When the reference 
beam for reproduction is irradiated to an information record layer by the pickup and this reference beam 
for reproduction is irradiated, it is collected from the field side as the side which irradiates the reference 
beam for reproduction to an information record layer where the reproduction light generated from an 
information record layer is the same, and the collected reproduction light is detected. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail 
with reference to a drawing. The gestalt of operation of the 1st of this invention is the example which 
enabled multiplex record by phasing-signal-ized (phase encoding) multiplex. Explanatory drawing 
showing the composition of the optical information record medium in the gestalt of the pickup (only 
henceforth pickup) in the optical information record regenerative apparatus which drawin g 1 requires for 
the gestalt of this operation, and this operation, and drawing 2 are the block diagrams showing the whole 
optical information record regenerative-apparatus composition concerning the gestalt of this operation. 
In addition, the optical information record regenerative apparatus contains the optical information 
recording device and the optical information regenerative apparatus. 

[0016] With reference to introduction and drawing 1 , the composition of the optical information record 
medium in the gestalt of this operation is explained. This optical information record medium 1 carries 
out the laminating of the hologram layer 3 as an information record layer by which information is 
recorded on the whole surface of the disc-like transparent substrate 2 formed of the polycarbonate etc. 
using volume holography, the reflective film 5, and the protective layer 4 in this turn, and is constituted. 
The address servo area 6 as two or more positioning fields prolonged in radial at a line is established in 
the interface of the hologram layer 3 and a protective layer 4 at intervals of a predetermined angle, and 
the section of the sector between the adjacent address servo area 6 has become a data area 7. The 
information and address information for a sample DOSABO method performing a focus servo and a 
tracking servo are beforehand recorded on the address servo area 6 by the embossing pit etc. In addition, 
a focus servo can be performed using the reflector of the reflective film 5. As information for 
performing a tracking servo, a wobble pit can be used, for example. The transparent substrate 2 makes 
the proper thickness of 0.6mm or less, and the hologram layer 3 the proper thickness of 10 micrometers 
or more. The hologram layer 3 is formed of the hologram material from which optical properties, such 
as a refractive index, a dielectric constant, and a reflection factor, change according to luminous 
intensity, when light is irradiated, as hologram material ~ for example, the E. I. du Pont de Nemours& 
Co. (Dupont) make - photopolymer (photopolymers) HRF-600 (product name) etc. is used The 
reflective film 5 is formed of aluminum. 

[0017] Next, with reference to drawing 2 , the composition of the optical information record 
regenerative apparatus concerning the gestalt of this operation is explained. This optical information 
record regenerative apparatus 10 is equipped with the spindle 81 with which the optical information 
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record medium 1 is attached, the spindle motor 82 which rotates this spindle 81, and the spindle servo 
circuit 83 which controls a spindle motor 82 to maintain the rotational frequency of the optical 
information record medium 1 at a predetermined value. While the optical information record 
regenerative apparatus 10 irradiates information light and the reference beam for record to the optical 
information record medium 1 and records information further The reference beam for reproduction was 
irradiated to the optical information record medium 1, reproduction light was detected, and it has the 
pickup 1 1 for reproducing the information currently recorded on the optical information record medium 
1, and the driving gear 84 which enables movement of this pickup 1 1 to radial [ of the optical 
information record medium 1 ]. 

[0018] The detector 85 for the optical information record regenerative apparatus 10 detecting focal error 
signal FE, the tracking error signal TE, and a regenerative signal RF from the output signal of pickup 1 1 
further, It is based on focal error signal FE detected by this detector 85. The focus-servo circuit 86 which 
drives the actuator in pickup 1 1, is made to move an objective lens in the thickness direction of the 
optical information record medium 1, and performs a focus servo, The tracking-servo circuit 87 which 
drives the actuator in pickup 1 1 based on the tracking error signal TE detected by the detector 85, is 
made to move an objective lens to radial [ of the optical information record medium 1 ], and performs a 
tracking servo, It has the slide servo circuit 88 which performs the slide servo which a driving gear 84 is 
controlled [ servo ] based on the instructions from the tracking error signal TE and the controller 
mentioned later, and moves pickup 1 1 to radial [ of the optical information record medium 1 ]. 
[0019] The optical information record regenerative apparatus 10 decodes further the output data of the 
CCD array later mentioned in pickup 11. The digital disposal circuit 89 which reproduces the data 
recorded on the data area 7 of the optical information record medium 1, reproduces a basic clock from 
the regenerative signal RF from a detector 85, or distinguishes the address, It has the controller 90 which 
controls the optical whole information record regenerative apparatus 10, and the control unit 91 which 
gives various directions to this controller 90. A controller 90 controls pickup 1 1, the spindle servo 
circuit 83, and slide servo circuit 88 grade while inputting the basic clock and address information which 
are outputted from a digital disposal circuit 89. The spindle servo circuit 83 inputs the basic clock 
outputted from a digital disposal circuit 89. A controller 90 realizes the function of a controller 90 by 
having CPU (central processing unit), ROM (read only memory), and RAM (random access memory), 
and CPU's making RAM a working area, and performing the program stored in ROM. 
[0020] Next, with reference to drawing 1 , the composition of the pickup 1 1 in the form of this operation 
is explained. Pickup 1 1 is equipped with 2 division rotatory -polarization board 14 and the prism block 
15 which were arranged in the opposite side of the optical information record medium [ in / the actuator 
13 which can move to radial / of the optical information record medium 1 / the thickness direction and 
radial /, and an objective lens 12 / for the objective lens 12 which counters the transparent substrate 2 
side of the optical information record medium 1, and this objective lens 12 ] 1 sequentially from the 
objective lens 12 side when the optical information record medium 1 is fixed to a spindle 81.2 division 
rotatory-polarization board 14 has rotatory-polarization board 14L arranged in drawin g 1 at the left-hand 
side portion of an optical axis, and rotatory-polarization board 14R arranged in drawin g 1 at the right- 
hand side portion of an optical axis. Rotatory-polarization board 14L rotates the +45 degrees of the 
polarization directions, and rotatory-polarization board 14R rotates the -45 degrees of the polarization 
directions. The prism block 15 has half-reflector 15a and reflector 15b which have been arranged 
sequentially from 2 division rotatory-polarization board 14 side. The 45 degrees of the direction of a 
normal are both leaned to the direction of an optical axis of an objective lens 12, and this half-reflector 
15a and reflector 15b are arranged in parallel mutually. 

[0021] Pickup 1 1 is further equipped with the prism block 19 arranged in the side of the prism block 15. 
The prism block 19 is arranged in the position corresponding to half-reflector 15a of the prism block 15, 
is arranged in reflector 19a parallel to half-reflector 15a, and the position corresponding to reflector 15b, 
and has half-reflector 19b parallel to reflector 15b. 

[0022] Pickup 1 1 is further equipped with the convex lens 16 and the phase space optical modulator 17 
which have been arranged in order [ side / prism block 15 ] in between the prism block 15 and the prism 
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blocks 19 in the position corresponding to half-reflector 15a and reflector 19a, and the space optical 
modulator 18 arranged in between the prism block 15 and the prism blocks 19 in the position 
corresponding to reflector 15b and half-reflector 19b. 

[0023] The phase space optical modulator 17 has the pixel of a large number arranged in the shape of a 
grid, and can modulate the phase of light now spatially by choosing the phase of outgoing radiation light 
for every pixel. A liquid crystal device can be used as this phase space optical modulator 17. 
[0024] By having the pixel of a large number arranged in the shape of a grid, and choosing the 
transparency state and cut off state of light for every pixel, the space optical modulator 18 can modulate 
light spatially with optical intensity, and can generate now the information light which supported 
information. A liquid crystal device can be used as this space optical modulator 18. The space optical 
modulator 18 constitutes the information light generation means in this invention. 
[0025] Further, pickup 1 1 is equipped with the CCD array 20 as a detection means arranged in the 
direction reflected by half-reflector 19b of the prism block 19, after the return light from the optical 
information record medium 1 passes the space optical modulator 18. 

[0026] Pickup 1 1 equips the side of an opposite side with the beam splitter 23, the collimator lens 24, 
and light equipment 25 which have been arranged sequentially from the prism block 19 side in the space 
optical modulator 18 in the prism block 19 further. The beam splitter 23 has half-reflector 23a to which 
the 45 degrees of the direction of a normal were leaned to the direction of an optical axis of a collimator 
lens 24. Light equipment 25 can carry out outgoing radiation of the light of the coherent linearly 
polarized light, and semiconductor laser can be used for it. 

[0027] As for the photodetector 26 by which the light from a light equipment 25 side has been arranged 
in the direction reflected by half-reflector 23a of a beam splitter 23, and the photodetector 26 in a beam 
splitter 23, pickup 1 1 is further equipped with the convex lens 27, the cylindrical lens 28, and the 
quadrisection photodetector 29 which have been arranged sequentially from a beam-splitter 23 side at 
the opposite side. A photodetector 26 receives the light from light equipment 25, and in order that the 
output may carry out the automatic regulation of the output of light equipment 25, it is used. The 
quadrisection photodetector 29 has four light sensing portions 29a-29d divided by parting-line 30b of 
the direction which intersects perpendicularly with parting-line 30a and this parallel to a direction 
corresponding to the direction of a truck in the optical information record medium 1, as shown in 
drawing 3 . The cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 
degrees to the parting lines 30a and 30b of the quadrisection photodetector 29. 
[0028] In addition, the phase space optical modulator 17, the space optical modulator 18, and light 
equipment 25 in pickup 1 1 are controlled by the controller 90 in drawin g 2 . The controller 90 holds the 
information on two or more modulation patterns for modulating the phase of light spatially in the phase 
space optical modulator 17. Moreover, a control unit 91 can choose arbitrary modulation patterns now 
out of two or more modulation patterns. And a controller 90 gives the information on the modulation 
pattern chosen by the modulation pattern or control unit 91 which oneself chose according to 
predetermined conditions to the phase space optical modulator 17, and the phase space optical 
modulator 17 modulates the phase of light spatially by the corresponding modulation pattern according 
to the information on the modulation pattern given from a controller 90. 

[0029] Moreover, the reflection factor of each ******** is a and 19b in pickup 1 1 is suitably set up so 
that the intensity of the information light which carries out incidence to the optical information record 
medium 1, and the reference beam for record may become equal. 

[0030] Drawing 3 is the block diagram showing the composition of the detector 85 for detecting focal 
error signal FE, the tracking error signal TE, and a regenerative signal RF based on the output of the 
quadrisection photodetector 29. The adder 31 with which this detector 85 adds each light sensing 
portions [ of the vertical angle of the quadrisection photodetector 29 / 29a and 29d ] output, The adder 
32 adding each output of the light sensing portions 29b and 29c of the vertical angle of the quadrisection 
photodetector 29, The subtracter 33 which calculates the difference of the output of an adder 31, and the 
output of an adder 32, and generates focal error signal FE by the astigmatic method, The adder 34 
adding each output of the light sensing portions 29a and 29b which adjoin each other along the direction 
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of a truck of the quadrisection photodetector 29, The adder 35 adding each light sensing portions 
[ which adjoin each other along the direction of a truck of the quadrisection photodetector 29 / 29c and 
29d ] output, The difference of the output of an adder 34 and the output of an adder 35 was calculated, 
and it has the adder 37 which adds the subtractor 36 which generates the tracking error signal TE by the 
push pull method, and the output of an adder 34 and the output of an adder 35, and generates a 
regenerative signal RF. In addition, with the gestalt of this operation, a regenerative signal RF is a signal 
which reproduced the information recorded on the address servo area 6 in the optical information record 
medium 1. 

[0031] Next, at the time of a servo, at the time of record, it divides at the time of reproduction and an 
operation of the optical information record regenerative apparatus concerning the gestalt of this 
operation is explained in order. In addition, at the time of a servo, at the time of record, it is controlled to 
maintain a regular rotational frequency also at the time of any at the time of reproduction, and the 
optical information record medium 1 rotates it by the spindle motor 82. 

[0032] First, the operation at the time of a servo is explained with reference to drawing 4 . At the time of 
a servo, it changes all the pixels of the space optical modulator 18 into a transparency state. The output 
of the outgoing radiation light of light equipment 25 is set as the low-power output for reproduction. In 
addition, a controller 90 is considered as the above-mentioned setup, while the timing to which the 
outgoing radiation light of an objective lens 12 passes through the address servo area 6 is predicted 
based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light of 
an objective lens 12 passes through the address servo area 6. 

[0033] Light by which outgoing radiation was carried out from light equipment 25 is made the parallel 
flux of light by the collimator lens 24, and carries out incidence to a beam splitter 23, a part of quantity 
of light is penetrated by half-reflector 23a, and a part is reflected. The light reflected by half-reflector 
23a is received by the photodetector 26. Incidence of the light which penetrated half-reflector 23a is 
carried out to the prism block 19, and a part of quantity of light penetrates half-reflector 19b. The space 
optical modulator 18 is passed, it is reflected by reflector 15b of the prism block 15, and a part of 
quantity of light penetrates half-reflector 15a, and also 2 division rotatory-polarization board 14 is 
passed, and it is condensed with an objective lens 12, and the light which penetrated half-reflector 19b is 
irradiated by the information record medium 1 so that it may converge on the interface of the hologram 
layer 3 in the optical information record medium 1, and a protective layer 4. It is reflected by the 
reflective film 5 of the optical information record medium 1, and in that case, the embossing pit in the 
address servo area 6 becomes irregular, and this light returns to an objective lens 12 side. 
[0034] Return light from the optical information record medium 1 is made into the parallel flux of light 
with an objective lens 12, 2 division rotatory-polarization board 14 is passed again, incidence is carried 
out to the prism block 15, and a part of quantity of light penetrates half-reflector 15a. It is reflected by 
reflector 15a, the return light which penetrated half-reflector 15a passes the space optical modulator 18, 
and a part of quantity of light penetrates half-reflector 19b of the prism block 19. It returns, and after 
[ which penetrated half-reflector 19b ] carrying out incidence to a beam splitter 23, reflecting a part of 
quantity of light by half-reflector 23a and light's passing a convex lens 27 and a cylindrical lens 28 in 
order, it is detected by the quadrisection photodetector 29. And while focal error signal FE, the tracking 
error signal TE, and a regenerative signal RF are generated by the detector 85 shown in drawing 3 and a 
focus servo and a tracking servo are performed based on these signals based on the output of this 
quadrisection photodetector 29, reproduction of a basic clock and distinction of the address are 
performed. 

[0035] In addition, in a setup at the time of the above-mentioned servo, the composition of pickup 1 1 
becomes being the same as that of the composition of pickup the record to the usual optical disks, such 
as CD (compact disc), DVD (a digital video disc or digital BASA tile disk), and HS (hyper-storage 
disk), and for reproduction. Therefore, it is also possible to constitute from an optical information record 
regenerative apparatus 10 in the gestalt of this operation so that compatibility with the usual optical disk 
unit may be given. 

[0036] Here, A polarization and B polarization which are used by next explanation are defined as 
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follows. That is, as shown in drawing 10 , A polarization is made into the linearly polarized light which 
rotated [ S polarization ] the +45 -degree polarization direction for -45 degrees or P polarization, and B 
polarization makes S polarization the linearly polarized light which rotated the -45 -degree polarization 
direction for +45 degrees or P polarization. As for A polarization and B polarization, the polarization 
direction lies at right angles mutually. In addition, S polarization is the linearly polarized light with the 
polarization direction perpendicular to plane of incidence (space of drawing 1 ), and P polarization is the 
linearly polarized light with the polarization direction parallel to plane of incidence. 
[0037] Next, the operation at the time of record is explained. Drawing 6 is explanatory drawing showing 
the state of the pickup 1 1 at the time of record. At the time of record, the space optical modulator 18 
chooses a transparency state (henceforth ON), and a cut off state (henceforth OFF) for every pixel 
according to the information to record, modulates the passing light spatially and generates information 
light. With the gestalt of this operation, 1-bit information is expressed by 2 pixels, surely, one side of the 
2 pixels corresponding to 1-bit information is turned on, and another side is made off 
[0038] Moreover, the phase space optical modulator 17 generates the reference beam for record which 
modulates the phase of light spatially and by which the phase of light was modulated spatially to the 
passing light by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a predetermined 
phase for every pixel according to a predetermined modulation pattern. A controller 90 gives the 
information on the modulation pattern chosen by the modulation pattern or control unit 91 which oneself 
chose according to predetermined conditions to the phase space optical modulator 17, and the phase 
space optical modulator 17 modulates the phase of the passing light spatially according to the 
information on the modulation pattern given from a controller 90. 

[0039] The output of the outgoing radiation light of light equipment 25 is made into the high power for 
record in pulse. In addition, a controller 90 is considered as the above-mentioned setup, while the timing 
to which the outgoing radiation light of an objective lens 12 passes a data area 7 is predicted based on 
the basic clock reproduced from the regenerative signal RF and the outgoing radiation light of an 
objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a 
data area 7, a focus servo and a tracking servo are not performed, but the objective lens 12 is being 
fixed. Moreover, in the following explanation, light equipment 25 shall carry out outgoing radiation of 
the light of P polarization. 

[0040] As shown in drawing 6 , by the collimator lens 24, light of P polarization by which outgoing 
radiation was carried out from light equipment 25 is made into the parallel flux of light, and carries out 
incidence to a beam splitter 23, a part of quantity of light penetrates half-reflector 23a, and it carries out 
incidence of it to the prism block 19. As for the light which carried out incidence to the prism block 19, 
a part of quantity of light penetrates half-reflector 19b, and a part of quantity of light is reflected by half- 
reflector 19b. The space optical modulator 18 is passed, it becomes irregular spatially according to the 
information recorded in that case, and the light which penetrated half-reflector 19b turns into 
information light. It is reflected by reflector 15b of the prism block 15, a part of quantity of light 
penetrates half-reflector 15a, and this information light passes 2 division rotatory-polarization board 14. 
Here, the polarization direction rotates +45 degrees of light which passed rotatory-polarization board 
14L of 2 division rotatory-polarization board 14, and it becomes the light of A polarization, and the 
polarization direction rotates -45 degrees of light which passed rotatory-polarization board 14R, and it 
becomes the light of B polarization. It is condensed with an objective lens 12, and the information light 
which passed 2 division rotatory-polarization board 14 is irradiated by the optical information record 
medium 1 so that it may converge on the interface 5 of the hologram layer 3 in the optical information 
record medium 1, and a protective layer 4, i.e., a reflective film. 

[0041] On the other hand, it is reflected by reflector 19a and the light reflected by half-reflector 19b of 
the prism block 19 passes the phase space optical modulator 17, and in that case, according to a 
predetermined modulation pattern, the phase of light is modulated spatially and it turns into a reference 
beam for record. This reference beam for record turns into light which passes a convex lens 16 and is 
converged. A part of quantity of light is reflected by half-reflector 15a of the prism block 15, and this 
reference beam for record passes 2 division rotatory-polarization board 14. Here, the polarization 
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direction rotates +45 degrees of light which passed rotatory-polarization board 14L of 2 division 
rotatory-polarization board 14, and it becomes the light of A polarization, and the polarization direction 
rotates -45 degrees of light which passed rotatory-polarization board 14R, and it becomes the light of B 
polarization. It is condensed with an objective lens 12 and the reference beam for record which passed 2 
division rotatory-polarization board 14 is irradiated by the optical information record medium 1, and it 
passes the hologram layer 3, emitting, after converging so that it may once become a minor diameter 
from the interface of the hologram layer 3 and a protective layer 4 most by the near side. 
[0042] Drawing 7 and drawing 8 are explanatory drawings showing the state of the light at the time of 
record. In addition, in these drawings, the sign shown with the sign 61 expresses P polarization, the sign 
shown with the sign 63 expresses A polarization, and the sign shown with the sign 64 expresses B 
polarization. 

[0043] As shown in drawing 7 , it becomes the light of A polarization, the optical information record 
medium 1 irradiates through an objective lens 12, and the hologram layer 3 is passed, and while 
converging so that it may become a minor diameter most on the reflective film 5, it is reflected by the 
reflective film 5, and information light 51L which passed rotatory-polarization board 14L of 2 division 
rotatory-polarization board 14 passes a hologram 3 again. Moreover, reference-beam 52L for record 
which passed rotatory-polarization board 14L of 2 division rotatory-polarization board 14 becomes the 
light of A polarization, is irradiated by the information record medium 1 through an objective lens 12, 
and it passes the hologram layer 3, emitting, after converging so that it may once become a minor 
diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side. And 
when information light 51L of A polarization reflected by the reflective film 5 in the hologram layer 3 
and reference-beam 52L for record of A polarization which progresses to the reflective film 5 side 
interfere, an interference pattern is formed and the output of the outgoing radiation light of light 
equipment 20 turns into high power, the interference pattern is recorded in volume in the hologram layer 
3. 

[0044] Moreover, as shown in drawing 8 , it becomes the light of B polarization, the information record 
medium 1 irradiates through an objective lens 12, and the hologram layer 3 is passed, and while 
converging so that it may become a minor diameter most on the reflective film 5, it is reflected by the 
reflective film 5, and information light 51R which passed rotatory-polarization board 14R of 2 division 
rotatory-polarization board 14 passes a hologram 3 again. Moreover, reference-beam 52R for record 
which passed rotatory-polarization board 14R of 2 division rotatory-polarization board 14 becomes the 
light of B polarization, is irradiated by the information record medium 1 through an objective lens 12, 
and it passes the hologram layer 3, emitting, after converging so that it may once become a minor 
diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side. And 
when information light 51R of B polarization reflected by the reflective film 5 in the hologram layer 3 
and reference-beam 52R for record of B polarization which progresses to the reflective film 5 side 
interfere, an interference pattern is formed and the output of the outgoing radiation light of light 
equipment 20 turns into high power, the interference pattern is recorded in volume in the hologram layer 
3. 

[0045] As shown in drawing 7 and drawing 8 , with the form of this operation, information light and the 
reference beam for record are irradiated from the same field side to the hologram layer 3 so that the 
optical axis of information light and the optical axis of the reference beam for record may be arranged 
on the same line. 

[0046] It is possible to carry out multiplex record of the information by phasing-signal-ized multiplex in 
the same part of the hologram layer 3 by changing the modulation pattern of the reference beam for 
record, and performing record operation of multiple times in the same part of the hologram layer 3, with 
the form of this operation. 

[0047] Thus, with the form of this operation, a reflected type (Lippmann type) hologram is formed in the 
hologram layer 3. In addition, since the polarization direction intersects perpendicularly, it does not 
interfere in information light 51L of A polarization, and reference-beam 52R for record of B 
polarization, and similarly, since the polarization direction intersects perpendicularly, they do not 
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interfere in information light 51R of B polarization, and reference-beam 52L for record of A 
polarization. Thus, with the form of this operation, generating of an excessive interference fringe is 
prevented and the fall of SN (signal-to-noise) ratio can be prevented. 

[0048] Moreover, with the form of this operation, it irradiates so that it may become a minor diameter 
most on the interface of the hologram layer 3 in the optical information record medium 1, and a 
protective layer 4 and may converge as mentioned above, and it is reflected by the reflective film 5 of 
the information record medium 1, and information light returns to an objective lens 12 side. Incidence of 
this return light is carried out to the quadrisection photodetector 29 like the time of a servo. Therefore, it 
is possible to perform a focus servo with the form of this operation using the light which carries out 
incidence to this quadrisection photodetector 29 also at the time of record. In addition, since it converges 
so that it may become a minor diameter most by the near side, and the reference beam for record turns 
into emission light, even if it is reflected by the reflective film 5 of the information record medium 1 and 
it returns from the interface of the hologram layer 3 in the optical information record medium 1, and a 
protective layer 4 to an objective lens 12 side, image formation of it is not carried out on the 
quadrisection photodetector 29. 

[0049] In addition, it is possible to decide arbitrarily the size of the field (hologram) where one 
interference pattern by information light and the reference beam is recorded in volume in the hologram 
layer 3 by moving a convex lens 16 forward and backward, or changing the scale factor with the form of 
this operation. 

[0050] Next, the operation at the time of reproduction is explained with reference to drawing 9 . At the 
time of reproduction, all the pixels of the space optical modulator 18 are turned ON. Moreover, a 
controller 90 gives the information on the modulation pattern of the reference beam for record at the 
time of record of the information which it is going to reproduce to the phase space optical modulator 17, 
and generates the reference beam for reproduction by which the phase space optical modulator 17 
modulated the phase of the passing light spatially according to the information on the modulation pattern 
given from a controller 90, and the phase of light was modulated spatially. 

[0051] The output of the outgoing radiation light of light equipment 25 is made into the low-power 
output for reproduction. In addition, a controller 90 is considered as the above-mentioned setup, while 
the timing to which the outgoing radiation light of an objective lens 12 passes a data area 7 is predicted 
based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light of 
an objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 
passes a data area 7, a focus servo and a tracking servo are not performed, but the objective lens 12 is 
being fixed. 

[0052] As shown in drawing 9 , by the collimator lens 24, light of P polarization by which outgoing 
radiation was carried out from light equipment 25 is made into the parallel flux of light, and carries out 
incidence to a beam splitter 23, a part of quantity of light penetrates half-reflector 23a, and it carries out 
incidence of it to the prism block 19. As for the light which carried out incidence to the prism block 19, 
a part of quantity of light is reflected by half-reflector 19b, it is reflected by reflector 19a and this 
reflected light passes the phase space optical modulator 17, and in that case, according to a 
predetermined modulation pattern, the phase of light is modulated spatially and it turns into a reference 
beam for reproduction. This reference beam for reproduction turns into light which passes a convex lens 
16 and is converged. A part of quantity of light is reflected by half-reflector 15a of the prism block 15, 
and this reference beam for reproduction passes 2 division rotatory-polarization board 14. Here, the 
polarization direction rotates +45 degrees of light which passed rotatory-polarization board 14L of 2 
division rotatory-polarization board 14, and it becomes the light of A polarization, and the polarization 
direction rotates -45 degrees of light which passed rotatory-polarization board 14R, and it becomes the 
light of B polarization. It is condensed with an objective lens 12 and the reference beam for reproduction 
which passed 2 division rotatory-polarization board 14 is irradiated by the optical information record 
medium 1, and it passes the hologram layer 3, emitting, after converging so that it may once become a 
minor diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side. 
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[0053] Drawing 10 and drawing 1 1 are explanatory drawings showing the state of the light at the time of 
reproduction. In addition, in these drawings, the sign shown with the sign 61 expresses P polarization, 
the sign shown with the sign 62 expresses S polarization, the sign shown with the sign 63 expresses A 
polarization, and the sign shown with the sign 64 expresses B polarization. 
[0054] As shown in drawing 10 , reference-beam 53L for reproduction which passed rotatory- 
polarization board 14L of 2 division rotatory-polarization board 14 becomes the light of A polarization, 
the optical information record medium 1 irradiates through an objective lens 12, and the hologram layer 
3 is passed, emitting, after converging so that it may once become a minor diameter from the interface of 
the hologram layer 3 and a protective layer 4 most by the near side. Consequently, reproduction light 
54L corresponding to information light 51L at the time of record occurs from the hologram layer 3. This 
reproduction light 54L progresses to an objective lens 12 side, is made into the parallel flux of light with 
an objective lens 12, passes 2 division rotatory-polarization board 14 again, and becomes the light of S 
polarization. 

[0055] Moreover, as shown in drawing 1 1 , reference-beam 53R for reproduction which passed rotatory- 
polarization board 14R of 2 division rotatory-polarization board 14 becomes the light of B polarization, 
the optical information record medium 1 irradiates through an objective lens 12, and the hologram layer 
3 is passed, emitting, after converging so that it may once become a minor diameter from the interface of 
the hologram layer 3 and a protective layer 4 most by the near side. Consequently, reproduction light 
54R corresponding to information light 5 1R at the time of record occurs from the hologram layer 3. This 
reproduction light 54R progresses to an objective lens 12 side, is made into the parallel flux of light with 
an objective lens 12, passes 2 division rotatory-polarization board 14 again, and becomes the light of S 
polarization. 

[0056] Incidence of the reproduction light which passed 2 division rotatory-polarization board 14 is 
carried out to the prism block 15, and a part of quantity of light penetrates half-reflector 15a. It is 
reflected by reflector 15a, and the space optical modulator 18 is passed, a part of quantity of light is 
reflected by half-reflector 19b of the prism block 19, and incidence of the reproduction light which 
penetrated half-reflector 15a is carried out to the CCD array 20, and it is detected by the CCD array 20. 
On the CCD array 20, image formation of the pattern of ON by the space optical modulator 18 at the 
time of record and OFF is carried out, and information is reproduced by detecting this pattern. 
[0057] In addition, when the modulation pattern of the reference beam for record is changed and 
multiplex record of two or more information is carried out at the hologram layer 3, only the information 
corresponding to the reference beam for record of the modulation pattern same among two or more 
information as the modulation pattern of the reference beam for reproduction is reproduced. 
[0058] As shown in drawing 10 and drawing 1 1 , with the form of this operation, irradiation of the 
reference beam for reproduction and collection of reproduction light are performed from the same field 
side of the hologram layer 3 so that the optical axis of the reference beam for reproduction and the 
optical axis of reproduction light may be arranged on the same line. 

[0059] Moreover, with the form of this operation, incidence of a part of reproduction light is carried out 
to the quadrisection photodetector 29 like the return light at the time of a servo. Therefore, it is possible 
to perform a focus servo with the form of this operation using the light which carries out incidence to 
this quadrisection photodetector 29 also at the time of reproduction. In addition, since it converges so 
that it may become a minor diameter most by the near side, and the reference beam for reproduction 
turns into emission light, even if it is reflected by the reflective film 5 of the optical information record 
medium 1 and it returns from the interface of the hologram layer 3 in the optical information record 
medium 1, and a protective layer 4 to an objective lens 12 side, image formation of it is not carried out 
on the quadrisection photodetector 29. 

[0060] By the way, when detecting the two-dimensional pattern of reproduction light, it is necessary to 
position reproduction light and the CCD array 20 correctly, or to recognize the criteria position in the 
pattern of reproduction light from the detection data of the CCD array 20 by the CCD array 20. The 
latter is adopted with the form of this operation. Here, with reference to drawing 12 and drawing 13 , 
how to recognize the criteria position in the pattern of reproduction light from the detection data of the 
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CCD array 20 is explained. As shown in drawing 12 (a), the aperture in pickup 1 1 is divided into two 
fields 71L and 71R symmetrical as a center in an optical axis with 2 division rotatory-polarization board 
14. Furthermore, aperture is divided into two or more pixels 72 by the space optical modulator 18 as 
shown in drawing 12 (b). This pixel 72 serves as a smallest unit of two-dimensional pattern data. With 
the form of this operation, 1-bit digital data "0" or "1" is expressed by 2 pixels, one side of the 2 pixels 
corresponding to 1-bit information is turned on, and another side is made off. In when [ both / ON or 
when it is both OFF ], 2 pixels becomes error data. Thus, expressing 1-bit digital data by 2 pixels has the 
merit of being able to raise the detection precision of data by differential detection. Drawing 13 (a) 
expresses the 2-pixel group 73 corresponding to 1-bit digital data. The field where this group 73 exists is 
hereafter called data area. ON or when it is both OFF, it is made for 2 pixels to include the criteria 
positional information which shows the criteria position in the pattern of reproduction light using error 
data and a bird clapper in information light with both the forms of this operation. That is, as shown in 
drawing 13 (b), error data are intentionally arranged by the predetermined pattern to the cross-shaped 
field 74 which consists of a portion with an parallel to the parting line of 2 division rotatory-polarization 
board 14 width of face of 2 pixels, and a portion with a perpendicular to a parting line width of face of 2 
pixels. The pattern of these error data is hereafter called pixel pattern for tracking. This pixel pattern for 
tracking serves as criteria positional information. In addition, in drawing 13 (b), the sign 75 expresses 
the pixel of ON and the sign 76 expresses the pixel of OFF. Moreover, the 4-pixel field 77 for a core is 
always turned OFF. 

[0061] If the pixel pattern for tracking and the pattern corresponding to the data to record are set, it will 
become a two-dimensional pattern as shown in drawing 14 (a). With the gestalt of this operation, while 
turning OFF the upper half in drawing among fields other than a data area and turning ON a lower half 
further, if fields other than a state opposite to fields other than a data area, i.e., a data area, are off and 
fields other than ON and a data area are ON, suppose that it is off about the pixel which touches fields 
other than a data area in a data area. This becomes possible [ detecting the boundary portion of a data 
area more clearly ] from the detection data of the CCD array 20. 

[0062] The interference pattern of the information light and the reference beam for record by which the 
space modulation was carried out according to the two-dimensional pattern as shown in drawing 14 (a) 
at the time of record is recorded on the hologram layer 3. As the pattern of the reproduction light 
obtained at the time of reproduction was shown in drawing 14 (b), contrast falls compared with the time 
of record, and the SN ratio is bad. Although the pattern of reproduction light as shown in drawing 14 (b) 
is detected and data are distinguished by the CCD array 20 at the time of reproduction, in that case, the 
pixel pattern for tracking is recognized and data are distinguished by making the position into a criteria 
position. 

[0063] Drawing 15 (a) expresses notionally the content of the data distinguished from the pattern of 
reproduction light. A- 1-1 in drawing etc. - the data whose field which attached the sign is 1 bit, 
respectively are expressed With the gestalt of this operation, it divides into the four fields 78A, 78B, 
78C, and 78D by dividing a data area in the cross-shaped field 74 in which the pixel pattern for tracking 
was recorded. And the diagonal fields 78A and 78C are doubled, a rectangular field is formed, the 
diagonal fields 78B and 78D are doubled similarly, a rectangular field is formed, and it is made to form 
an ECC table by arranging the field of two rectangles up and down, as shown in drawing 15 (b). An 
ECC table is a table of the data which added and formed error correction codes (ECC), such as the CRC 
(cyclic redundancy check) code, in the data which should be recorded. In addition, drawing 15 (b) can 
show an example of the ECC table of a n line m train, and can also design other arrays freely. Moreover, 
the portion which the data array shown in drawing 15 (a) uses the part of the ECC tables shown in 
drawin gJJS (b), and is not used for the data array shown in drawing 1 5 (a) among the ECC tables shown 
in drawing 15 (b) is not concerned with the content of data, but let it be a fixed value. At the time of 
record, decompose into four fields 78 A, 78B, 78C, and 78D, and an ECC table as shown in drawing 15 
(b) is recorded on the optical information record medium 1, as shown in drawing 15 (a). At the time of 
reproduction, the data of an array as shown in drawing 15 (a) are detected, an ECC table as rearranged 
this and shown in drawing 1 5 (b) is reproduced, an error correction is performed based on this ECC 
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table, and data are reproduced. 

[0064] Recognition of the criteria position (pixel pattern for tracking) in the pattern of the above 
reproduction light and an error correction are performed by the digital disposal circuit 89 in drawing 2 . 
[0065] As explained above, according to the optical information record regenerative apparatus 10 
concerning the gestalt of this operation Enabling multiplex record of information by phasing-signal-ized 
multiplex to the optical information record medium 1 Irradiation of the reference beam for record to the 
optical information record medium 1 at the time of record, and information light, Since it was made to 
perform irradiation of the reference beam for record to the optical information record medium 1 at the 
time of reproduction, and collection of reproduction light on the same shaft from the same field side to 
the optical information record medium 1 altogether Compared with the conventional holographic 
recording method, the optical system for record or reproduction can be constituted small, and the 
problem of the stray light like [ in the case of being the conventional holographic recording method ] 
does not arise. Moreover, according to the gestalt of this operation, the optical system for record and 
reproduction can consist of forms of the same pickup 1 1 as the usual optical disk unit. Therefore, 
random access to the optical information record medium 1 can be performed easily. 
[0066] Moreover, since the information for performing a focus servo and a tracking servo is recorded on 
the optical information record medium 1 and it enabled it to perform a focus servo and a tracking servo 
using this information according to the gestalt of this operation, while being able to position light for 
record or reproduction with a sufficient precision, consequently a remover kinky thread tee's being good 
and random access's becoming easy, recording density, storage capacity, and a transfer rate can be 
enlarged. By record of this operation, it becomes possible especially to increase recording density, 
storage capacity, and a transfer rate by leaps and bounds conjointly with multiplex record of the 
information by phasing-signal-ized multiplex being possible. For example, when the multiplex record of 
a series of information is made to be carried out in the same part of the hologram layer 3, changing the 
modulation pattern of the reference beam for record, it becomes possible to perform informational 
record and informational reproduction at very high speed. 

[0067] Moreover, according to the gestalt of this operation, since it is unreproducible if the reference 
beam for reproduction of the same modulation pattern as the modulation pattern of the reference beam 
for record at the time of record of the information is not used for the information recorded on the optical 
information record medium 1, a copy protection and a security protection are easily realizable. 
Moreover, according to the gestalt of this operation, the information (for example, various kinds of 
software) on varieties that the modulation patterns of a reference beam differ is recorded on the optical 
information record medium 1 . A user is provided with the optical information record-medium 1 very 
thing comparatively cheaply, and it becomes realizable [ service of offering individually for pay a user's 
information on the modulation pattern of the reference beam which responds for asking and makes the 
information on various kinds reproducible as hook information ]. 

[0068] Moreover, since it was made to include the criteria positional information which shows the 
criteria position in the pattern of reproduction light in information light according to the optical 
information record regenerative apparatus 10 concerning the form of this operation, recognition of the 
pattern of reproduction light becomes easy. 

[0069] Moreover, since the information recorded on the record medium by the embossing pit by making 
pickup 1 1 into the state at the time of the servo shown in drawin g 4 is reproducible according to the 
optical information record regenerative apparatus 10 concerning the gestalt of this operation, it becomes 
possible to give compatibility with the conventional optical disk unit. 

[0070] Moreover, in order to make the modulation pattern of the phase of a different reference beam 
correspond in each of the information by which multiplex record is carried out to the optical information 
record medium 1 according to the optical information record regenerative apparatus 10 concerning the 
gestalt of this operation, the duplicate of the optical information record medium 1 with which 
information was recorded is very difficult. Therefore, an illegal duplicate can be prevented. 
[0071] Moreover, in the optical information record medium 1 in the gestalt of this operation, since the 
hologram layer 3 on which information is recorded using holography, and the layer on which 
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information, such as the address, is recorded by the embossing pit are separated, if it is going to 
reproduce the optical information record medium 1 with which information was recorded, these two 
layers must be made to correspond, a duplicate is difficult also from this point and an illegal duplicate 
can be prevented. 

[0072] Next, the optical information record regenerative apparatus concerning the gestalt of operation of 
the 2nd of this invention is explained. The gestalt of this operation is the example which made it 
possible to use together phasing-signal-ized multiplex and holeburning type wavelength multiplex, and 
to perform multiplex record. The composition of the optical whole information record regenerative 
apparatus concerning the gestalt of this operation is the same as that of the abbreviation for the 
composition of the optical information record regenerative apparatus 10 concerning the gestalt of the 1st 
operation shown in drawing 2 . 

[0073] It explains introduction and holeburning type wavelength multiplex briefly. Holeburning means 
the phenomenon which produces change of the rate of an optical absorption in the wavelength position 
of an incident light in an optical-absorption spectrum, and it is also called photograph chemical 
holeburning. Hereafter, the material which starts holeburning, i.e., the material which produces change 
of the rate of an optical absorption in the wavelength position of an incident light in an optical- 
absorption spectrum, is called holeburning material. Generally holeburning material is the material with 
which optical-absorption center (called guest.) material, such as coloring matter, was distributed by 
medium (called host.) material with irregular structures, such as an amorphous substance. This 
holeburning material has a broadcloth optical-absorption spectrum by the superposition of many guests 1 
optical-absorption spectrum under very low temperature. Into such a holeburning material, if the light of 
specific wavelength (however, wavelength in the optical-absorption band of holeburning material), such 
as a laser beam, is irradiated, in order that only the guest who has a resonance spectrum corresponding to 
the wavelength may move to the energy level which changes with photochemical reaction, reduction of 
the rate of an optical absorption arises in the wavelength position of light irradiated in the optical- 
absorption spectrum of holeburning material. 

[0074] Drawing 16 expresses the state where reduction of the rate of an optical absorption arose in two 
or more wavelength positions, by irradiation of the light of two or more wavelength in the optical- 
absorption spectrum of holeburning material. In holeburning material, the portion into which the rate of 
an optical absorption decreased by irradiation of light is called hole. Since this hole is very small, it 
becomes possible to change wavelength and to carry out multiplex record of two or more information, 
and the method of such multiplex record is said to holeburning material as holeburning type wavelength 
multiplex. Since it is the size of about 10 - 2nm, a hole is 103-104 at holeburning material. It is thought 
that the multiplicity of a grade is obtained. In addition, the detailed explanation about holeburning is 
indicated by "the Corona Publishing Co., Ltd. issue M the foundation of optical memory", 104 - 133 page, 
1990", and the above-mentioned reference "research of real-time new record reproduction of the 
wavelength multiplex type hologram using PHB." 

[0075] Wavelength is changed and it enables it to form two or more holograms to holeburning material 
in this example using above-mentioned holeburning type wavelength multiplex. Therefore, in the optical 
information record medium 1 used with the optical information record regenerative apparatus 
concerning the gestalt of this operation, the hologram layer 3 is formed of an above-mentioned 
holeburning material. 

[0076] Moreover, in this example, the light equipment 25 in pickup 1 1 makes alternatively light with 
two or more coherent wavelength which can be set in the optical-absorption band of the holeburning 
material which forms the hologram layer 3 the thing in which outgoing radiation is possible. The 
tunable-laser equipment which has the wavelength-selection elements (prism, diffraction grating, etc.) 
which choose the wavelength of the outgoing radiation light of dye laser and this dye laser as such light 
equipment 25, the tunable-laser equipment which has a wavelength sensing element using the nonlinear 
optics element which changes the wavelength of the outgoing radiation light of laser and this laser can 
be used. 

[0077] In the gestalt of this operation, like the gestalt of the 1st operation, a control unit 91 can choose 
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the wavelength of the outgoing radiation light of light equipment 25 from two or more selectable 
wavelength while being able to choose the modulation pattern of a reference beam from two or more 
modulation patterns. And a controller 90 gives the information on the wavelength chosen by the 
wavelength which oneself chose according to predetermined conditions, or the control unit 91 to light 
equipment 25, and light equipment 25 carries out outgoing radiation of the corresponding light of 
wavelength according to the information on the wavelength given from a controller 90. 
[0078] The composition of others of the optical information record regenerative apparatus concerning 
this example is the same as that of the form of the 1st operation. 

[0079] In the optical information record regenerative apparatus concerning this example, the wavelength 
of the outgoing radiation light of light equipment 25 is chosen from two or more selectable wavelength 
at the time of record. Thereby, a selected information light and the selected reference beam for record of 
wavelength are generated. At this example, holeburning type wavelength multiplex can perform 
multiplex record in the same part of the hologram layer 3 by changing the wavelength of information 
light and the reference beam for record, and performing record operation of multiple times. 
[0080] Moreover, in the same part of the hologram layer 3, on a certain wavelength, the modulation 
pattern of the reference beam for record is changed, record operation of multiple times is performed, 
phasing-signal-ized multiplex and holeburning type wavelength multiplex can be used together, and 
multiplex record can be performed in the optical information record regenerative apparatus concerning 
this example by changing the modulation pattern of the reference beam for record similarly on the 
wavelength of further others, and performing record operation of multiple times. In this case, the 
multiplicity of NxM will be obtained when the multiplicity according the multiplicity by phasing-signal- 
ized multiplex to N and holeburning type wavelength multiplex is set to M. Therefore, according to this 
example, compared with the form of the 1st operation, it becomes possible to increase more recording 
density, storage capacity, and a transfer rate. 

[0081] Moreover, according to this example, since it is unreproducible if the reference beam for 
reproduction of the same wavelength as the wavelength of the information light at the time of record of 
the information and the reference beam for record is not used for the information recorded on the optical 
information record medium 1, a copy protection and a security protection are easily realizable like the 
form of the 1st operation. Furthermore, when phasing-signal-ized multiplex and holeburning type 
wavelength multiplex are used together and multiplex record is performed, it is the same wavelength as 
the wavelength of the information light at the time of record of the information, and the reference beam 
for record, and since it is unreproducible if the reference beam for reproduction of the same modulation 
pattern as the modulation pattern of the reference beam for record is not used, it becomes possible to 
realize a copy protection and a security protection more firmly. 

[0082] Moreover, according to the form of this operation, the information on varieties that the 
wavelength of information light and the reference beam for record differs from the modulation pattern of 
a reference beam is recorded on the optical information record medium 1 . A user is provided with the 
optical information record-medium 1 very thing comparatively cheaply, and it becomes realizable 
[ service of offering individually for pay the information on a user's wavelength of the reference beam 
which responds for asking and makes the information on various kinds reproducible and modulation 
pattern as hook information ]. 

[0083] Other operations and effects in the form of this operation are the same as the form of the 1st 
operation. 

[0084] Next, the optical information record regenerative apparatus concerning the form of operation of 
the 3rd of this invention is explained. The composition of the optical whole information record 
regenerative apparatus concerning the form of this operation is the same as that of the abbreviation for 
the composition of the optical information record regenerative apparatus 10 concerning the form of the 
1st operation shown in drawing 2 . However, the composition of pickup differs from the form of the 1st 
operation. 

[0085] Explanatory drawing showing the composition of pickup [ in / the gestalt of this operation / in 
drawing 17 ] and drawing 18 are the plans showing the composition of the optical unit containing each 
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element which constitutes pickup. 

[0086] The pickup 1 1 1 in the gestalt of this operation is equipped with the collimator lens 113 arranged 
in order [ side / light equipment 1 12 ] at the travelling direction of the light by which outgoing radiation 
is carried out from the light equipment 1 12 which carries out outgoing radiation of the laser beam of the 
coherent linearly polarized light, and this light equipment 1 12, the middle concentration filter (it is 
described as an ND filter below neutral density filter;.) 1 14, the optical element 1 15 for rotatory 
polarization, the polarization beam splitter 116, the phase space optical modulator 117, the beam splitter 
118, and the photodetector 119. Light equipment 112 carries out outgoing radiation of the light of the 
linearly polarized light of S polarization or P polarization. A collimator lens 113 makes outgoing 
radiation light of light equipment 1 12 the parallel flux of light, and carries out outgoing radiation. ND 
filter 1 14 is the property which equalizes the outgoing radiation luminous-intensity distribution of a 
collimator lens 113. The optical element 1 15 for rotatory polarization carries out the rotatory 
polarization of the outgoing radiation light of ND filter 114, and carries out outgoing radiation of the 
light containing S polarization component and P polarization component. As an optical element 1 15 for 
rotatory polarization, 1/2 wavelength plate or a rotatory-polarization board is used, for example. A 
polarization beam splitter 116 reflects S polarization component among the outgoing radiation light of 
the optical element 1 15 for rotatory polarization, and has polarization-beam- splitter side 1 16a which 
makes P polarization component penetrate. The phase space optical modulator 1 17 is the same as that of 
the phase space optical modulator 17 in the gestalt of the 1st operation. The beam splitter 118 has beam- 
splitter side 1 18a. This beam-splitter side 1 18a makes for example, P polarization component penetrate 
20%, and is reflected 80%. A photodetector 119 supervises the quantity of light of a reference beam, and 
it is used in order to perform automatic quantity of light adjustment (it is described as APC below auto 
power controll;.) of a reference beam. The light sensing portion may be divided into two or more fields 
so that this photodetector 119 can also adjust the intensity distribution of a reference beam. 
[0087] Pickup 1 1 1 is equipped with the polarization beam splitter 120, 2 division rotatory-polarization 
board 121, and the starting mirror 122 which have been arranged in order [ side / beam-splitter 1 18 ] in 
the direction in which the light from light equipment 112 advances further by being reflected by beam- 
splitter side 1 1 8a of a beam splitter 1 18. A polarization beam splitter 120 reflects S polarization 
component among incident lights, and has polarization-beam-splitter side 120a which makes P 
polarization component penetrate. 2 division rotatory-polarization board 121 has rotatory-polarization 
board 12 1R arranged in drawing 17 at the right-hand side portion of an optical axis, and rotatory- 
polarization board 121L arranged at the left-hand side portion of an optical axis. The rotatory- 
polarization boards 121R and 12 1L are the same as the rotatory-polarization boards 14R and 14L of 2 
division rotatory-polarization board 14 in the gestalt of the 1st operation, rotatory-polarization board 
121R rotates the -45 degrees of the polarization directions, and rotatory-polarization board 121L rotates 
the +45 degrees of the polarization directions. The starting mirror 122 is leaned to 45 degrees to the 
optical axis of the light from 2 division rotatory-polarization board 121, and has the reflector which 
reflects the light from 2 division rotatory-polarization board 121 towards the direction which intersects 
perpendicularly with the space in drawing 17 . 

[0088] Pickup 1 1 1 is equipped with the actuator 124 (refer to drawing 18 ) which can move in the 
thickness direction and the direction of a truck of the optical information record medium 1 for the 
objective lens 123 which counters the transparent substrate 2 side of the optical information record 
medium 1, and this objective lens 123, when the light from 2 division rotatory-polarization board 121 
rises, it has been further arranged in the direction which reflects and advances by the reflector of a 
mirror 122 and the optical information record medium 1 is fixed to a spindle 81. 
[0089] Pickup 1 1 1 is equipped with the space optical modulator 125 arranged in order [ side / 
polarization-beam-splitter 116 ], the convex lens 126, the beam splitter 127, and the photodetector 128 
in the direction in which the light from light equipment 1 12 advances further by being reflected by 
polarization-beam-splitter side 1 16a of a polarization beam splitter 116. The space optical modulator 
125 is the same as that of the space optical modulator 18 in the gestalt of the 1st operation. In the optical 
information record medium 1, a convex lens 126 completes information light by the near side from the 
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reference beam for record, and has the function which forms the interference region of the reference 
beam for record, and information light. Moreover, the size of the interference region of the reference 
beam for record and information light can be adjusted now by adjusting the position of this convex lens 
126. The beam splitter 127 has beam-splitter side 127a. This beam-splitter side 127a makes for example, 
S polarization component penetrate 20%, and is reflected 80%. A photodetector 128 supervises the 
quantity of light of information light, and it is used in order to perform APC of information light. The 
light sensing portion may be divided into two or more fields so that this photodetector 128 can also 
adjust an information luminous-intensity distribution. Incidence of the light which carries out incidence 
to a beam splitter 127 from a convex lens 126 side, and is reflected by beam-splitter side 127a is carried 
out to a polarization beam splitter 120. 

[0090] Pickup 1 1 1 is further equipped with the convex lens 129, the cylindrical lens 130, and the 
quadrisection photodetector 131 which have been arranged in order [ side / beam-splitter 127 ] at the 
opposite side in the polarization beam splitter 120 in a beam splitter 127. The quadrisection 
photodetector 131 is the same as that of the quadrisection photodetector 29 in the gestalt of the 1st 
operation. The cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 
degrees to the parting line of the quadrisection photodetector 131. 

[0091] Pickup 1 1 1 is further equipped with the image formation lens 132 and the CCD array 133 which 
have been arranged in order [ side / beam-splitter 1 18 ] at the opposite side in the polarization beam 
splitter 120 in a beam splitter 118. 

[0092] Pickup 1 1 1 is further equipped with the collimator lens 134 and the light equipment 135 for 
fixing which have been arranged in order [ side / polarization-beam-splitter 1 16 ] at the opposite side in 
the space optical modulator 125 in a polarization beam splitter 116. The light equipment 135 for fixing 
carries out outgoing radiation of the light for the information recorded on the hologram layer 3 of the 
optical information record medium 1 being established, for example, the ultraviolet radiation with a 
wavelength of 266nm. As such light equipment 135 for fixing, a laser light source, the light equipment 
which carries out wavelength conversion and carries out outgoing radiation of the outgoing radiation 
light of a laser light source through a nonlinear optics medium are used. A collimator lens 134 makes 
outgoing radiation light of the light equipment 135 for fixing the parallel flux of light. Moreover, in this 
example, the light equipment 135 for fixing carries out outgoing radiation of the light of S polarization. 
[0093] As shown in drawing 18 , the optical unit 140 is equipped with the optical unit main part 141 . In 
addition, drawing 18 shows only the base portion of the optical unit main part 141 . A collimator lens 
113, ND filter 1 14, the optical element 1 15 for rotatory polarization, a polarization beam splitter 1 16, the 
phase space optical modulator 1 17, a beam splitter 1 18, a polarization beam splitter 120, 2 division 
rotatory-polarization board 121, the starting mirror 122, the space optical modulator 125, a convex lens 
126, a beam splitter 127, a convex lens 129, a cylindrical lens 130, the above-mentioned image 
formation lens 132, and an above-mentioned collimator lens 134 are attached in the optical unit main 
part 141. 

[0094] Drawing 1 8 shows the example which used 1/2 wavelength plate as an optical element 115 for 
rotatory polarization. Moreover, in this example, in the optical unit main part 141, in order to adjust the 
ratio of S polarization component and P polarization component in the outgoing radiation light of the 
optical element 1 15 for rotatory polarization, the gear 143 for transmitting rotation of the output shaft of 
a motor 142 and this motor 142 to the optical element 1 15 for rotatory polarization is formed. 
[0095] Drawing 19 shows the example of the optical element 1 15 for rotatory polarization which used 
the rotatory-polarization board. The optical element 1 15 for rotatory polarization in this example has 
two wedge-shaped rotatory-polarization boards 1 15a and 1 15b which counter mutually. As the variation 
rate at least of one side of these rotatory-polarization boards 1 15a and 1 15b was carried out in the 
direction of an arrow in drawing and it was shown in drawing 19 (a) and (b) with the driving gear which 
is not illustrated, the thickness of the sum total of the rotatory-polarization boards 1 15a and 1 15b in the 
portion which laps the rotatory-polarization boards 1 15a and 1 15b changes. The angle of rotation of the 
light which passes the rotatory-polarization boards 1 15a and 1 15b changes by this, consequently the 
ratio of S polarization component and P polarization component in the outgoing radiation light of the 
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optical element 1 15 for rotatory polarization changes. In addition, as shown in drawing 19 (a), when the 
thickness of the sum total of the rotatory-polarization boards 1 15a and 1 15b is large, an angle of rotation 
becomes large, and as shown in drawing 19 (b), when the thickness of the sum total of the rotatory- 
polarization boards 1 15a and 1 15b is small, an angle of rotation becomes small 
[0096] The actuator 124 is attached in the upper surface of the optical unit main part 141. It unites with 
the drive circuit 145 which drives this light equipment 1 12, and light equipment 1 12 is attached in the 
side of the unit main part 141 with this drive circuit 145. It unites with the APC circuit 146 and the 
photodetector 1 19 is attached in the side of the unit main part 141 with this APC circuit 146. The APC 
circuit 146 is the signal APCref which amplifies the output of a photodetector 1 19 and is used for APC 
of a reference beam. It generates. It unites with the APC circuit 147 and the photodetector 128 is 
attached in the side of the unit main part 141 with this APC circuit 147. The APC circuit 147 is the 
signal APCobj which amplifies the output of a photodetector 119 and is used for APC of information 
light. It generates. In the side of the unit main part [ near the motor 142 ] 141, they are the signals 
APCref and APCobj from each APC circuit 146,147. It compares and the drive circuit 148 which drives 
a motor 142 so that the ratio of S polarization component and P polarization component in the outgoing 
radiation light of the optical element 1 15 for rotatory polarization may be in the optimal state is attached. 

[0097] It unites with a detector 85 (refer to drawing 2 ), and the quadrisection photodetector 131 is 
attached in the side of the unit main part 141 with this detector 85. It unites with the digital disposal 
circuit 149 which performs drive of the CCD array 133, processing of the output signal of the CCD 
array 133, etc., and the CCD array 133 is attached in the side of the unit main part 141 with this digital 
disposal circuit 149. It unites with the drive circuit 150 which drives this light equipment 135 for fixing, 
and the light equipment 135 for fixing is attached in the side of the unit main part 141 with this drive 
circuit 150. The input/output port 151 which outputs and inputs various kinds of signals in between the 
circuit in the optical unit 140 and the outside of the optical unit 140 is further attached in the side of the 
unit main part 141. The optical fiber flexible cable 152 containing the optical fiber which transmits a 
signal using light is connected to this input/output port 151. 

[0098] Moreover, although not illustrated, the drive circuit which drives the drive circuit and the space 
optical modulator 125 which drive the phase space optical modulator 1 17 is attached in the upper 
surface of the optical unit main part 141. 

[0099] Drawing 20 shows an example of the composition of the pickup 111 when the laser beam of 
three colors of red (it is hereafter described as R.), green (it is hereafter described as G.), and blue (it is 
hereafter described as B.) is made into the thing in which outgoing radiation is possible as a light of two 
or more wavelength regions and the CCD array 133 also makes light equipment 1 12 what can detect the 
light of three colors of R, G, and B. 

[0100] The light equipment 1 12 in the example shown in drawing 20 is equipped with the color 
composition prism 161. This color composition prism 161 is equipped with R light incidence section 
162R, G light incidence section 162G, and B light incidence section 162B. The amendment filters 163R, 
163G, and 163B are formed in each incidence sections 162R, 162G, and 162B, respectively. Light 
equipment 1 12 is equipped with the semiconductor laser (it is hereafter described as LD.) 164R, 164G, 
and 164B which carries out outgoing radiation of R light, G light, and the B light further, respectively, 
and the collimator lenses 165R, 165G, and 165B which make light by which outgoing radiation was 
carried out the parallel flux of light, and carry out incidence to each incidence sections 162R, 162G, and 
162B from each LD 164R, 164G, and 164B. From each LD 164R, 164G, and 164B, through collimator 
lenses 165R, 165G, and 165B and the amendment filters 163R, 163G, and 163B, incidence of R light by 
which outgoing radiation was carried out, G light, and the B light is carried out to the color composition 
prism 161, they are compounded by the color composition prism 161, and carry out incidence to ND 
filter 1 14. In addition, in the example shown in drawing 20 , the collimator lens 1 13 in drawing 17 is not 
formed. 

[0101] The CCD array 133 in the example shown in drawing 20 is equipped with the color-separation 
prism 171. This color-separation prism 171 is equipped with R light outgoing radiation section 172R, G 
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light outgoing radiation section 172G, and B light outgoing radiation section 172B. The amendment 
filters 173R, 173G, and 173B are formed in each outgoing radiation sections 172R, 172G, and 172B, 
respectively. The CCD array 133 has been arranged in the position which counters each outgoing 
radiation sections 172R, 172G, and 172B further, respectively, and is equipped with CCD 174R, 174G, 
and 174B which picturizes R light picture, G light picture, and B light picture. The light from the image 
formation lens 132 side is decomposed into R light, G light, and B light by the color-separation prism 
171, and incidence of this R light, G light, and the B light is carried out to CCD 174R, 174G, and 174B 
through the amendment filters 173R, 173G, and 173B, respectively. 

[0102] Next, with reference to drawing 21 or drawing 23 , the slide delivery mechanism of the optical 
unit 140 in the form of this operation is explained, the plan in which drawing 21 shows a slide delivery 
mechanism, and drawing 22 show in part the slide delivery mechanism which shows the slide delivery 
mechanism in a quiescent state when an optical unit displaces a notching side elevation and drawing 23 
minutely ~ it is a notching side elevation in part 

[0103] Two shafts 181 A and 18 IB by which the slide delivery mechanism has been arranged in parallel 
along the move direction of the optical unit 140, Lessons is taken from each shafts 181A and 181B, two 
are prepared at a time, and each shafts 181 A and 18 IB are met. The bearing 182 which can move, It has 
the flat spring 183 which connects each bearing 182 and the optical unit 140 elastically, and the linear 
motor 184 for moving the optical unit 140 along with Shafts 181 A and 18 IB. 
[0104] The linear motor 184 is equipped with the coil 185 connected with the soffit section of the 
optical unit 140, two yokes 186A and 186B of the shape of a frame arranged along the move direction of 
the optical unit 140 so that a part may penetrate the inside of a coil 185, and the magnets 187A and 
187B fixed so that a coil 185 might be countered at the inner circumference section of Yokes 186A and 
186B. 

[0105] Here, an operation of a slide delivery mechanism is explained. If a linear motor 184 is operated, 
the optical unit 140 will displace. When this variation rate is minute, as shown in drawing 23 , bearing 
182 deforms the flat spring 183 between bearing 182 and the optical unit 140, without displacing. If the 
variation rate of the optical unit 140 exceeds the predetermined range, the optical unit 140 will be 
followed and bearing 182 will also be displaced. According to such a slide delivery mechanism, when 
the variation rate of the optical unit 140 is minute, bearing 182 does not displace, therefore wear by 
slipping of bearing 182 can be prevented. Consequently, it becomes possible to drive the optical unit 
140 and to perform a tracking servo by the linear motor 184, securing the endurance and reliability of a 
slide delivery mechanism. In addition, seeking is also performed by the slide delivery mechanism. 
[0106] The actuator 124 held the objective lens 123 and is equipped with the cylindrical shape-like main 
part 182 of an actuator which can rotate centering on the shaft 181. Two holes 183 are formed in this 
main part 182 of an actuator in parallel with a shaft 181. The coil 184 for focuses is formed in the 
periphery section of the main part 182 of an actuator. Furthermore, the coil for access within a visual 
field which is not illustrated is prepared in a part of periphery of this coil 184 for focuses, an actuator 
124 - further - each - it has the magnet 185 inserted in the hole 183, and the magnet which has been 
arranged so that the coil for access within a visual field may be countered and which is not illustrated In 
the quiescent state of an actuator 124, the objective lens 123 is arranged so that the line which ties the 
center and shaft 181 of an objective lens 123 may turn to the direction of a truck. 
[0107] Next, with reference to drawing 24 or drawing 27 , the method of positioning (servo) of the 
reference beam to the data area of the optical information record medium 1 in the gestalt of this 
operation and information light is explained. The actuator 124 in the gestalt of this operation can move 
an objective lens 123 now in the thickness direction and the direction of a truck of the optical 
information record medium 1 . 

[0108] Drawing 24 (a) - (c) shows operation which moves an objective lens 123 in the direction of a 
truck of the optical information record medium 1 with an actuator 124. The actuator 124 is in the state 
which showed in (b) in the quiescent state. An actuator 124 is energizing in the coil for access within a 
visual field which is not illustrated, and changes from the state (b) Shown to the state which showed in 
(a) or (c). Thus, operation which moves an objective lens 123 in the direction of a truck of the optical 
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information record medium 1 is called access within a visual field in the gestalt of this operation. 
[0109] Drawing 25 shows the move direction by seeking of an objective lens 123, and the direction of 
access within a visual field. In drawing 25 , a sign 191 expresses the move direction by seeking of an 
objective lens 123, and the sign 192 expresses the move direction by access within a visual field of an 
objective lens 123. Moreover, a sign 193 expresses the locus of the center of the objective lens 123 at 
the time of using together movement by seeking, and access within a visual field. In access within a 
visual field, the about 2mm thing for which the center of an objective lens 123 is moved is possible. 
[0110] With the form of this operation, positioning (servo) of a reference beam and information light is 
performed to the data area of the optical information record medium 1 using access within a visual field. 
Drawing 26 is explanatory drawing for explaining this positioning. The groove 201 is not formed in the 
data area 7 although the groove 201 is formed in the address servo area 6 for every truck in the optical 
information record medium 1 in the form of this operation as shown in drawing 26 (a). Moreover, while 
being used for reproduction of a clock, the pit train 202 which adjoins which of the both ends of a data 
area 7, or (it is called polarity in the form of this operation.) is expressed is formed in the edge of the 
address servo area 6. 

[0111] Setting to drawing 26 (b), a sign 203 expresses the locus of the center of the objective lens 123 at 
the time of record or reproduction. With the form of this operation, when carrying out multiplex record 
of the information by phasing-signal-ized multiplex at a data area 7, or in case the information by which 
multiplex record was carried out is reproduced to a data area 7 As the center of an objective lens 123 
was shown in drawing 26 (b), without making it stop within a data area 7 The center of an objective lens 
123 is moved using access within a visual field so that it may move reciprocately in the section where 
the center of an objective lens 123 includes a part of data area 7 and address servo area 6 of the both 
sides. And while reproducing a clock using the pit train 202, polarity is judged, and in the section 204 in 
the address servo area 6, a focus servo and a tracking servo are performed using a groove 201 . In the 
section 205 containing the data area 7 between the sections 204,204, a tracking servo is not performed 
but the state at the time of section 204 passage is held. It is determined that the position of the clinch in 
movement of the center of an objective lens 123 will turn into a fixed position based on the reproduced 
clock. Moreover, information is determined that the position which carries out multiplex record will also 
turn into a fixed position based on the reproduced clock in a data area 7. In drawing 26 (b), a sign 206 
expresses the gate signal which shows the timing of record or reproduction. The time of high (H) level 
expresses that it is the timing of record or reproduction with this gate signal. In order to carry out 
multiplex record of the information in the fixed part in a data area 7, for example, when a gate signal is 
high-level, what is necessary is just made to make the output of light equipment 112 into the high power 
for record alternatively. Moreover, when a gate signal is high-level, it is made to carry out outgoing 
radiation of the light from light equipment 1 12, or the CCD array 133 has electronic shutter ability 
alternatively and a gate signal is high-level in order to reproduce the information by which multiplex 
record was carried out in the fixed part in a data area 7 for example, to use electronic shutter ability and 
what is necessary is just made to incorporate a picture. 

[0112] Even when performing comparatively long time, record, and reproduction in the same part of the 
optical information record medium 1 by performing positioning of a reference beam and information 
light by the above methods, it can prevent that the position which performs record and reproduction 
shifts. Moreover, even if the optical information record medium 1 is rotating, record and reproduction 
can be performed in the same situation so that rotation of the optical information record medium 1 may 
be followed, and it becomes possible in the same part of the optical information record medium 1 to 
perform comparatively long time, record, and reproduction as the optical information record medium 1 
is standing it still by performing access within a visual field. Moreover, if the technology of performing 
positioning of a reference beam and information light using access within a visual field as mentioned 
above is used, not only the optical disk-like information record medium 1 but when using the optical 
information record medium of other forms, such as the shape of a card, it will become possible to 
perform positioning of a reference beam and information light easily. 

[0113] Drawing 27 uses together movement by seeking, and access within a visual field, and expresses 
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an example of the locus of the center of the objective lens 123 at the time of accessing two or more [ in 
the optical information record medium 1 ]. In this drawing, the portion which a lengthwise straight line 
expresses seeking, and a lateral straight line expresses movement in other parts of the direction of a 
truck, and is moving reciprocately in the short section expresses the portion which is performing record 
or reproduction. 

[0114] Next, with reference to drawing 28 and drawing 29 , an example of the cartridge which contains 
the optical information record medium 1 is explained. It is the plan of the cartridge in the state where 
drawing 28 opened the plan of a cartridge and drawing 29 opened the shutter. The cartridge 21 1 in this 
example has the window part 212 which makes some optical information record media 1 contained 
inside expose, and the shutter 213 which open and close this window part 212. The shutter 213 is 
energized in the direction which closes a window part 212, and usually, at the time, when an optical 
information record regenerative apparatus is equipped with a cartridge 211 although the window part 
212 was closed as shown in drawing 28 , it is moved in the direction in which a window part 212 is 
opened as shown in drawing 29 by the optical information record regenerative apparatus. 
[0115] Next, with reference to drawing 30 or drawing 34 , the example of arrangement of the optical 
unit 140 in the case of forming two or more pickup 1 1 1 in one set of an optical information record 
regenerative apparatus is explained. 

[0116] Drawing 30 shows the example which has arranged two optical units 140 A and MOB so that one 
side of the optical information record medium 1 may be countered. Optical unit 140 A is the thing of the 
same form (henceforth A type) as the optical unit 140 shown in drawing 21 . On the other hand, optical 
unit 140B is the thing of a form (henceforth B type) symmetrical with a field as the optical unit 140 
shown in drawing 21 . Two optical units 140 A and MOB are arranged in the position which counters the 
optical information record medium 1 exposed from the window part 212 of a cartridge 211. Moreover, 
the slide delivery mechanism of each optical units 140 A and MOB is arranged so that the center of the 
objective lens 123 of each optical units 140A and MOB may move along with the line passing through 
the center of the optical information record medium 1, respectively. 

[0117] Drawing 3 1 arranges two optical units, respectively so that each side of the optical information 
record medium 1 may be countered, and it shows the example which prepared a total of four optical 
units. Drawing 32 is the A- A' line cross section of drawing 31 , and drawing 33 is the B-B f line cross 
section of drawing 3 1 . In this example, two optical units 140 A and MOB are arranged, and two optical 
units 140C and MOD are arranged so that the field (front face in drawing 3 1 ) of another side of the 
optical information record medium 1 may be countered so that one field (rear face in drawing 3 1 ) of the 
optical information record medium 1 may be countered. Optical unit 140C is an A type thing, and 
optical unit MOD is a B type thing. 

[0118] The conditions of arrangement of the optical units 140A and MOB and the slide delivery 
mechanism of those and arrangement of the optical units 140C and MOD and the slide delivery 
mechanism of those are as having explained using drawing 30 . In addition, in order to use effectively 
four optical units 140A, MOB, 140C, and MOD, it is necessary to use the thing in which record of the 
information from both sides and reproduction are possible as an optical information record medium 1 . 
[0119] Drawing 34 arranges eight optical units, respectively so that each field of the optical information 
record medium 1 may be countered, and it shows the example which prepared a total of 16 optical units. 
They are eight optical units 1401-1408 so that one field (front face in drawing 34 ) of the optical 
information record medium 1 may be countered in this example. It is arranged, and eight optical units 
1409-14016 are arranged so that the field (rear face in drawing 34 ) of another side of the optical 
information record medium 1 may be countered. The optical unit 1401, 1403, 1405, 1407, and 14010, 
14012, 14014 and 14016 are A type things. The optical unit 1402, 1404, 1406, 1408, 1409, and 14011, 
14013 and 14015 are B type things. The slide delivery mechanism of each optical unit is arranged so 
that the center of the objective lens 123 of each optical unit may move along with the line passing 
through the center of the optical information record medium 1, respectively. In addition, in order to use 
16 optical units effectively, it is not contained by the cartridge and it is necessary to use the optical 
information record medium 1 in which record of the information from both sides and reproduction are 
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possible. 

[0120] By the way, in the system containing the optical information record regenerative apparatus and 
the optical information record medium 1 concerning the gestalt of this operation, it is possible to record 
a lot of information on the optical information record medium 1 extraordinarily, and such a system fits 
the use which records the continuous huge information. However, in the system used for such a use, 
while recording the continuous huge information, supposing it cannot perform informational 
reproduction, it will become the system which is very hard to use. 

[0121] Then, as shown in drawing 30 or drawing 34 , for example, by forming two or more pickup 111 
in one set of an optical information record regenerative apparatus One optical information record 
medium 1 is used, perform informational record and informational reproduction simultaneously, or By 
two or more pickup 1 1 1, it can become possible to perform record and reproduction simultaneously, the 
performance of record or reproduction can be raised, and a user friendly system can be constituted also 
in the use which records the huge information which continued especially. Moreover, when searching 
the information on desired out of a lot of information by forming two or more pickup 1 1 1 in one set of 
an optical information record regenerative apparatus, compared with the case where it has only one 
pickup 1 1 1 , a performance can be raised by leaps and bounds. 

[0122] Next, with reference to drawing 35 or drawing 46 , the example of the concrete structure of the 
optical information record medium 1 in the gestalt of this operation is explained. 
[0123] The optical information record medium 1 in the gestalt of this operation has the 1st information 
layer (hologram layer) on which information is recorded by holography, and the 2nd information layer 
on which the information and address information for a servo are recorded by the embossing pit etc. And 
it is necessary to form the interference region of the reference beam for record, and information light in 
a certain amount of size in the 1st information layer, completing a reference beam so that it may become 
a minor diameter most in the 2nd information layer. Therefore, with the gestalt of this operation, the gap 
(gap) of a certain amount of size is formed between the 1st information layer and the 2nd information 
layer. By this, a reference beam is completed so that it may become a minor diameter most in the 2nd 
information layer, and it becomes possible to form the interference region of the reference beam for 
record, and information light in sufficient size in the 1st information layer, making reproducible the 
information recorded on the 2nd information layer. The optical information record medium 1 in the 
gestalt of this operation can be divided into an air gap type and a transparent substrate gap type by the 
formation method of this gap. 

[0124] Drawing 35 or drawing 37 shows the optical air gap type information record medium 1, drawing 
35 is the cross section of the half of the optical information record medium 1, drawing 36 is the 
decomposition perspective diagram of the half of the optical information record medium 1, and drawin g 
37 is the perspective diagram of the half of the optical information record medium 1. This optical 
information record medium 1 is equipped with the hologram layer 225 joined to the periphery spacer 
223 and the inner circumference spacer 224 which separate the reflective substrate 221 from which one 
field is a reflector, the transparent substrate 222 arranged so that the reflector of this reflective substrate 
221 may be countered, and the reflective substrate 221 and the transparent substrate 222 at the 
predetermined intervals by the field by the side of the reflective substrate 221 in the transparent substrate 
222. The air gap of predetermined thickness is formed between the reflector of the reflective substrate 
221, and the hologram layer 225. The hologram layer 225 turns into the 1st information layer. The 
pulley groove is formed in the reflector of the reflective substrate 221, and this reflector serves as the 
2nd information layer. 

[0125] Drawing 38 or drawing 40 shows the optical transparent substrate gap type information record 
medium 1, drawing 38 is the cross section of the half of the optical information record medium 1, 
drawing 39 is the decomposition perspective diagram of the half of the optical information record 
medium 1, and drawing 40 is the perspective diagram of the half of the optical information record 
medium 1. The laminating of the transparent substrate 231, the hologram layer 232 used as the 1st 
information layer, and the transparent substrate 233 is carried out to this order, and this optical 
information record medium 1 is constituted. In the hologram layer 232 in the transparent substrate 231, 
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while the pulley groove is formed, the reflective film 234 is formed in the field of an opposite side. The 
field of an opposite side serves as the 2nd information layer in the hologram layer 232 in this transparent 
substrate 231. Between this 2nd information layer and the hologram layer 232, the gap of the 
predetermined thickness by the transparent substrate 231 is formed. The transparent substrate 233 is thin 
compared with the transparent substrate 23 1 . 

[0126] Moreover, the optical information record medium 1 in the gestalt of this operation can be divided 
into an one side type and a double-sided type. 

[0127] Drawing 41 or drawing 43 shows the optical one side type information record medium 1, and the 
cross section of the optical information record medium 1 of the type whose thickness of drawin g 41 is 
1.2mm, and drawing 42 are explanatory drawings in which thickness shows the method of irradiation of 
the reference beam [ as opposed to the optical one side type information record medium 1 in the cross 
section of the optical information record medium 1 of a type which is 0.6mm, and drawing 43 ] for 
record, and information light. The optical information record medium 1 shown in drawing 41 and 
drawing 42 has structure shown in drawing 38 . However, as for the optical information record medium 
1 which showed the optical information record medium 1 shown in drawing 41 to drawing 42 by the 
thickness of the sum total of the transparent substrate 231, the hologram layer 232, and the transparent 
substrate 233 being 1.2mm, the thickness of the sum total of the transparent substrate 231, the hologram 
layer 232, and the transparent substrate 233 is 0.6mm. 

[0128] It converges so that it may become a minor diameter most in the field in which the pulley groove 
is formed, and the reference beam 241 for record irradiated by the optical information record medium 1 
from an objective lens 123 converges the information light 242 irradiated by the optical information 
record medium 1 from an objective lens 123 so that it may become a minor diameter from the hologram 
layer 232 most by the near side. Consequently, in the hologram layer 232, the interference region 243 by 
the reference beam 241 for record and the information light 242 is formed. 
[0129] In addition, although the transparent substrate gap type showed the optical one side type 
information record medium 1 to drawing 41 and drawing 42 , the optical one side type information 
record medium 1 may consist of air gap types. In this case, it is made for the thickness of the sum total 
of the transparent substrate 222, the hologram layer 225, and an air gap to be set to 1 .2mm or 0.6mm. 
[0130] Drawing 44 or drawing 46 shows the optical double-sided type information record medium 1, 
and drawing 44 is explanatory drawing showing the method of irradiation of the reference beam for the 
cross section of the optical air gap type information record medium 1 record of as opposed to [ drawing 
45 / the cross section of the optical transparent substrate gap type information record medium 1 and ] / 
the optical double-sided type information record medium 1 in drawing 46 , and information light. The 
optical information record medium 1 shown in drawing 44 has the structure where the optical 
information record medium of two sheets of the one side type shown in drawing 42 was made to rival by 
reflective film 234 comrades. Moreover, the optical information record medium 1 shown in drawing 45 
has the structure where the optical information record medium of two sheets of the one side type shown 
in drawing 35 was made to rival by reflective substrate 221 comrades. In addition, in the optical 
information record medium 1 shown in drawing 45 , the thickness of the sum total of the transparent 
substrate 222 of one side, the hologram layer 225, and an air gap is 0.6mm. 

[0131] It converges so that it may become a minor diameter most in the field in which the pulley groove 
is formed, and the reference beam 241 for record irradiated by the optical information record medium 1 
from an objective lens 123 converges the information light 242 irradiated by the optical information 
record medium 1 from an objective lens 123 so that it may become a minor diameter from the hologram 
layer 232,225 most by the near side. Consequently, in the hologram layer 232,225, the interference 
region 243 by the reference beam 241 for record and the information light 242 is formed. 
[0132] By the way, the informational record and informational reproduction using the optical disk of the 
former [ regenerative apparatus / information record / in the gestalt of this operation / optical ] are also 
attained. For example, it is made to converge so that it may become a minor diameter in the field in 
which the pulley groove is formed in the optical disk 251 in the light irradiated by the optical disk 251 
from an objective lens 123 as it was shown in drawing 48 , when using the one side [ in which the pulley 
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groove was formed in one side of the transparent substrate 252 as shown in drawing 47 , and the 
reflective film 253 was formed ] type optical disk 251, i.e., an information layer, most. In addition, in 
the optical disk 251 shown in drawing 47 , the thickness of the transparent substrate 252 is 1.2mm. As 
an optical disk of structure as shown in drawing 47 , there are CD, CD-ROM, CD-R (write-once (Write 
Once) type CD), MD (mini disc), etc. 

[0133] As shown in drawing 49 , moreover, two transparent substrates 262 by which the pulley groove 
was formed in one side, and the reflective film 263 was formed in it In using the double-sided type 
optical disk 261 of the structure where it was made to rival by reflective film 263 comrades As shown in 
drawing 50 , the light irradiated by the optical disk 261 from an objective lens 123 is completed so that it 
may become a minor diameter in the field in which the pulley groove is formed in the optical disk 261, 
i.e., an information layer, most. In addition, in the optical disk 261 shown in drawing 49 , the thickness 
of the transparent substrate 262 of one side is 0.6mm. As an optical disk of structure as shown in 
drawing 50 , there are DVD, DVD-ROM, DVD-RAM, an MO (optical MAG) disk, etc. 
[0134] In addition, in the optical information record medium 1 in the gestalt of this operation, the 2nd 
information layer can be made into the same gestalt also including the information layer in the 
conventional optical disk as shown in drawing 47 or drawing 49 , and the content of the information 
recorded. In this case, the information recorded on the 2nd information layer becomes possible 
[ reproducing by making pickup 111 into the state at the time of a servo ]. moreover, in the information 
layer in the conventional optical disk By making the 2nd information layer into the same gestalt as the 
information layer in the conventional optical disk, since the information and address information for a 
servo are also recorded It becomes possible to use the information and address information for the servo 
recorded on the information layer in the conventional optical disk as it is for positioning of the 
information light for the record and reproduction in a hologram layer, the reference beam for record, and 
the reference beam for reproduction. Moreover, the application ranges of the 2nd information layer - 
high-speed search becomes possible by recording the directory information on the information recorded 
on the 2nd information layer (information layer in the conventional optical disk) by the 1st information 
layer (hologram layer), directory management information, etc. - are latus. 

[0135] Next, before explaining an operation of the optical information record regenerative apparatus 
concerning the gestalt of this operation, a phasing-signal-ized multiplex principle is explained with 
reference to drawing 51 and drawing 52 . Drawing 51 is the perspective diagram showing the 
composition of the outline of the general record reversion system which performs phasing-signal-ized 
multiplex. The space optical modulator 301 which this record reversion system makes generate the 
information light 302 based on two-dimensional digital pattern information, The lens 303 which the 
information light 302 from this space optical modulator 301 is condensed, and is irradiated to the 
hologram record medium 300, The phase space optical modulator 304 to which a phase generates the 
reference beam 305 modulated spatially, and irradiates this reference beam 305 from the direction which 
carries out an abbreviation rectangular cross with the information light 302 to the hologram record 
medium 300, It has the lens 307 which condenses the reproduction light 306 by which outgoing 
radiation is carried out from the CCD array 308 and the hologram record medium 300 for detecting the 
reproduced two-dimensional digital pattern information, and irradiates on the CCD array 308. 
[0136] In the record reversion system shown in drawing 5 1 , at the time of record, the information on the 
subject-copy image to record is digitized, the signal of 0 or 1 is further arranged to two-dimensional, and 
two-dimensional digital pattern information (henceforth page data) is generated. Here, multiplex record 
of the page data of #1 - #n shall be carried out at the same hologram record medium 300. Moreover, 
two-dimensional digital pattern information (henceforth phase data) #1 - #n for phase modulations 
which is different in each page data #l-#n of every is generated. First, at the time of record of page data 
#1, the information light 302 spatially modulated by the space optical modulator 301 is generated based 
on page data #1, and the hologram record medium 300 is irradiated through a lens 303. Simultaneously, 
based on phase data #1, by the phase space optical modulator 304, a phase generates the reference beam 
305 modulated spatially, and irradiates the hologram record medium 300. Consequently, the interference 
fringe made by the superposition of the information light 302 and a reference beam 305 is recorded on 
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the hologram record medium 300. At the time of record of page data #2 - #n, the information light 302 
spatially modulated by the space optical modulator 301 is hereafter generated similarly based on page 
data #2 - #n, respectively, and based on phase data #2 - #n, by the phase space optical modulator 304, a 
phase generates the reference beam 305 modulated spatially, and irradiates these information light 302 
and a reference beam 305 at the hologram record medium 300. Thus, multiplex record of two or more 
information is carried out in the same part in the hologram record medium 300. Thus, information calls 
stack the hologram by which multiplex record was carried out. In the example shown in drawing 51 , the 
hologram record medium 300 has two or more stacks (a stack 1, a stack 2, --, Stack m, — ). 
[0137] In order to reproduce arbitrary page data from a stack, based on the same phase data as the time 
of recording the page data, a phase should just irradiate the reference beam 305 modulated spatially at 
the stack. If it does so, the reference beam 305 will be alternatively diffracted by the interference fringe 
corresponding to the phase data and page data, and the reproduction light 306 will generate it by it. 
Incidence of this reproduction light 306 is carried out to the CCD array 308 through a lens 307, and the 
two-dimensional pattern of reproduction light is detected by the CCD array 308. And the information on 
a subject-copy image etc. is reproduced by decoding the two-dimensional pattern of the detected 
reproduction light contrary to the time of record. 

[0138] Drawing 52 shows signs that an interference fringe is formed to the hologram record medium 
300, by interference of the information light 302 and a reference beam 305. It is the information light 
3021 on drawing 52 and based on page data #1 in (a). Reference beam 3051 based on phase data #1 By 
interference, it is an interference fringe 3091. Signs that it is formed are shown. It is the information 
light 3022 based on [ similarly ] page data #2 in (b). Reference beam 3052 based on phase data #2 By 
interference, it is an interference fringe 3092. It is the information light 3023 based on [ signs that it is 
formed are shown and ] page data #3 in (c). Reference beam 3053 based on phase data #3 By 
interference, it is an interference fringe 3093. Signs that it is formed are shown. 
[0139] Next, at the time of a servo, at the time of record, it divides at the time of reproduction and an 
operation of the optical information record regenerative apparatus concerning the gestalt of this 
operation is explained in order. 

[0140] First, the operation at the time of a servo is explained with reference to drawing 53 and drawing 
54 . Drawin g 53 is explanatory drawing showing the state of the pickup 1 1 1 at the time of a servo. As 
for the space optical modulator 125, all pixels are made into a cut off state at the time of a servo. The 
phase space optical modulator 1 17 is set up so that all the light that passes each pixel may become the 
same phase. The output of the outgoing radiation light of light equipment 1 12 is set as the low-power 
output for reproduction. In addition, a controller 90 is considered as the above-mentioned setup, while 
the timing to which the outgoing radiation light of an objective lens 123 passes through the address 
servo area 6 is predicted based on the basic clock reproduced from the regenerative signal RF and the 
outgoing radiation light of an objective lens 123 passes through the address servo area 6. 
[0141] By the collimator lens 113, light by which outgoing radiation was carried out from light 
equipment 1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical element 

1 15 for rotatory polarization in order, and they carry out incidence to a polarization beam splitter 1 16. It 
is reflected by polarization-beam-splitter side 1 16a, and S polarization component of the light which 
carried out incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 
125. P polarization component of the light which carried out incidence to the polarization beam splitter 

116 penetrates polarization-beam-splitter side 1 16a, passes the phase space optical modulator 117, and it 
carries out incidence to a beam splitter 1 18. It is reflected by beam-splitter side 1 18a, and a part of light 
which carried out incidence to the beam splitter 1 1 8 passes a polarization beam splitter 120, and it 
carries out incidence to 2 division rotatory-polarization board 121. Here, the light which passed rotatory- 
polarization board 121R of 2 division rotatory-polarization board 121 turns into B polarization, and the 
light which passed rotatory-polarization board 12 1L turns into A polarization. It is reflected by the 
starting mirror 122 and condensed with an objective lens 123, and the light which passed 2 division 
rotatory-polarization board 121 is irradiated by the information record medium 1 so that it may converge 
on the pulley groove which is in a back side rather than the hologram layer in the optical information 
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record medium 1. It is reflected on a pulley groove, the pit formed on the pulley groove becomes 
irregular in that case, and this light returns to an objective lens 123 side. In addition, the starting mirror 
122 is omitted in drawing 53 . 

[0142] Return light from the information record medium 1 is made into the parallel flux of light with an 
objective lens 123, passes 2 division rotatory-polarization board 121, and turns into S polarization. It is 
reflected by polarization-beam- splitter side 120a of a polarization beam splitter 120, and incidence of 
this return light is carried out to a beam splitter 127, and after a part penetrates beam-splitter side 127a 
and passes a convex lens 129 and a cylindrical lens 130 in order, it is detected by the quadrisection 
photodetector 131. And while focal error signal FE, the tracking error signal TE, and a regenerative 
signal RF are generated by the detector 85 and a focus servo and a tracking servo are performed based 
on these signals based on the output of this quadrisection photodetector 131, reproduction of a basic 
clock and distinction of the address are performed. 

[0143] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 119, and a part of light which carried out incidence to the beam splitter 1 18 is Signal 
APCref by the APC circuit 146. It is generated. And this signal APCref It is based, and APC is 
performed so that the quantity of light of the light irradiated by the optical information record medium 1 
may become fixed. Specifically, it is Signal APCref. The drive circuit 148 drives a motor 142 and 
adjusts the optical element 115 for rotatory polarization so that it may become equal to a predetermined 
value. Or at the time of a servo, the optical element 1 15 for rotatory polarization is set up, the output of 
light equipment 1 12 is adjusted to it, and it may be made to perform APC at it so that the light which 
passed the optical element 1 15 for rotatory polarization may serve as only P polarization component. 
When the light sensing portion of a photodetector 1 19 is divided into two or more fields and the phase 
space optical modulator 117 can also adjust the amount of transmitted lights, the amount of transmitted 
lights for every pixel in the phase space optical modulator 1 17 is adjusted, and you may make it adjust 
based on the output signal for every light sensing portion of a photodetector 1 19, so that the luminous- 
intensity distribution irradiated by the optical information record medium 1 may become uniform. 
[0144] In addition, in a setup at the time of the above-mentioned servo, the composition of pickup 111 
becomes being the same as that of the composition of pickup the record to the usual optical disk, and for 
reproduction. Therefore, the optical information record regenerative apparatus in the gestalt of this 
operation can also perform record and reproduction using the usual optical disk. 
[0145] Drawing 54 is explanatory drawing showing the state of light [ near / in case the optical 
information record regenerative apparatus concerning the gestalt of this operation performs record and 
reproduction using the usual optical disk / the optical disk ]. In addition, in this drawing, the double- 
sided type optical disk 261 is mentioned as an example of the usual optical disk. In this optical disk 261, 
the pulley groove 265 is formed in the field by the side of the reflective film 263 in the transparent 
substrate 262, an optical disk 261 irradiates, the pit formed on the pulley groove 265 becomes irregular, 
and the light from an objective lens 123 side returns to an objective lens 123 side so that it may 
converge on the pulley groove 265. 

[0146] Next, the operation at the time of record is explained with reference to drawing 55 or drawing 
57 . Explanatory drawing showing the state of the pickup [ drawing 55 ] 1 1 1 at the time of record, 
drawing 56 , and drawing 57 are explanatory drawings showing the state of the light near the optical 
information record medium 1 at the time of record, respectively. In addition, below, as shown in 
drawing 56 , taking the case of the case where an air gap type thing is used, it explains as an optical 
information record medium 1 . 

[0147] At the time of record, the space optical modulator 125 chooses a transparency state (henceforth 
ON), and a cut off state (henceforth OFF) for every pixel according to the information to record, 
modulates the passing light spatially and generates information light. The phase space optical modulator 
117 generates the reference beam for record which modulates the phase of light spatially and by which 
the phase of light was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) 
alternatively on the basis of a predetermined phase for every pixel according to a predetermined 
modulation pattern. 
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[0148] With the gestalt of this operation, as already explained, in case multiplex record of the 
information is carried out by phasing-signal-ized multiplex, the center of an objective lens 123 is moved 
to a data area 7 using access within a visual field so that it may move reciprocately in the section where 
the center of an objective lens 123 includes a part of data area 7 and address servo area 6 of the both 
sides. When the center of an objective lens 123 comes to the position in a data area 7, the output of light 
equipment 1 12 is alternatively made into the high power for record. 

[0149] By the collimator lens 113, light by which outgoing radiation was carried out from light 
equipment 1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical element 
1 15 for rotatory polarization in order, and they carry out incidence to a polarization beam splitter 1 16. P 
polarization component of the light which carried out incidence to the polarization beam splitter 116 
penetrates polarization-beam-splitter side 116a, passes the phase space optical modulator 117, and in 
that case, the phase of light is modulated spatially and it serves as a reference beam for record. Incidence 
of this reference beam for record is carried out to a beam splitter 1 18. It is reflected by beam-splitter side 
1 1 8a, and a part of reference beam for record which carried out incidence to the beam splitter 1 1 8 passes 
a polarization beam splitter 120, and it carries out incidence to 2 division rotatory-polarization board 
121. Here, the reference beam for record which passed rotatory-polarization board 121R of 2 division 
rotatory-polarization board 121 turns into B polarization, and the reference beam for record which 
passed rotatory-polarization board 12 1L turns into A polarization. It is reflected by the starting mirror 
122 and condensed with an objective lens 123, and the reference beam for record which passed 2 
division rotatory-polarization board 121 is irradiated by the optical information record medium 1 so that 
it may converge by the back side rather than the hologram layer 225 in the optical information record 
medium 1. In addition, the starting mirror 122 is omitted in drawing 55 . 

[0150] On the other hand, it is reflected by polarization-beam-splitter side 1 16a, the space optical 
modulator 125 is passed, it becomes irregular spatially according to the information recorded in that 
case, and S polarization component of the light which carried out incidence to the polarization beam 
splitter 116 serves as information light. Incidence of this information light is carried out to a beam 
splitter 127. It is reflected by beam-splitter side 127a, and is reflected by beam-splitter side 120a of a 
polarization beam splitter 120, and incidence of a part of information light which carried out incidence 
to the beam splitter 127 is carried out to 2 division rotatory-polarization board 121. Here, the 
information light which passed rotatory-polarization board 12 1R of 2 division rotatory-polarization 
board 121 turns into A polarization, and the information light which passed rotatory-polarization board 
12 1L turns into B polarization. It is reflected by the starting mirror 122 and condensed with an objective 
lens 123, and once converging and being spread in a near side, rather than the hologram layer 225 in the 
optical information record medium 1, the information light which passed 2 division rotatory-polarization 
board 121 is irradiated by the optical information record medium 1 so that the hologram layer 225 may 
be passed. 

[0151] Consequently, as shown in drawing 56 , in the hologram layer 225, the interference region 313 
by the reference beam 31 1 for record and the information light 312 is formed. This interference region 
313 makes a slack-like gestalt. In addition, as shown in drawing 55 , the convergence position of 
information light can be adjusted by adjusting the position 310 of a convex lens 126, and, thereby, the 
size of an interference region 313 can be adjusted. 

[0152] As shown in drawing 57 , within the hologram layer 225 Reference-beam 31 1 A for record of A 
polarization which passed rotatory-polarization board 12 1L of 2 division rotatory-polarization board 
121, Reference-beam 31 IB for record of B polarization which information light 312A of A polarization 
which passed rotatory-polarization board 12 1R of 2 division rotatory-polarization board 121 interfered, 
and passed rotatory-polarization board 12 1R of 2 division rotatory-polarization board 121, Information 
light 3 12B of B polarization which passed rotatory-polarization board 121L of 2 division rotatory- 
polarization board 121 interferes, and these interference patterns are recorded in volume in the hologram 
layer 225. 

[0153] Moreover, multiplex record of two or more information can be carried out in the same part of the 
hologram layer 225 by [ which are recorded ] changing the modulation pattern of the phase of the 
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reference beam for record for every information. 

[0154] By the way, incidence is carried out to a photodetector 1 19 5 it is based on the output signal of this 
photodetector 1 19, and a part of reference beam for record which carried out incidence to the beam 
splitter 1 18 as shown in drawing 55 is Signal APCref by the APC circuit 146. It is generated. Moreover, 
incidence is carried out to a photodetector 128, it is based on the output signal of this photodetector 128, 
and a part of information light which carried out incidence to the beam splitter 127 is Signal APCobj by 
the APC circuit 147. It is generated. And these signals APCref and APCobj It is based, and APC is 
performed so that the ratio of the reference beam for record irradiated by the optical information record 
medium 1 and information luminous intensity may serve as optimal value. Specifically, the drive 
circuits 148 are Signals APCref and APCobj. A motor 142 is driven and the optical element 1 15 for 
rotatory polarization is adjusted so that it may compare and these may serve as a desired ratio. When the 
light sensing portion of a photodetector 1 19 is divided into two or more fields and the phase space 
optical modulator 117 can also adjust the amount of transmitted lights, the amount of transmitted lights 
for every pixel in the phase space optical modulator 1 17 is adjusted, and you may make it adjust based 
on the output signal for every light sensing portion of a photodetector 1 19, so that the intensity 
distribution of the reference beam for record irradiated by the optical information record medium 1 may 
become uniform. When similarly the light sensing portion of a photodetector 128 is divided into two or 
more fields and the space optical modulator 125 can also adjust the amount of transmitted lights, the 
amount of transmitted lights for every pixel in the space optical modulator 125 is adjusted, and you may 
make it adjust based on the output signal for every light sensing portion of a photodetector 128, so that 
the information luminous-intensity distribution irradiated by the optical information record medium 1 
may become uniform. 

[0155] Moreover, at the form of this operation, they are Signals APCref and APCobj. Based on the sum, 
APC is performed so that the intensity of the sum total of the reference beam for record and information 
light may serve as optimal value. As a method of controlling the intensity of the sum total of the 
reference beam for record, and information light, there is control of the time profile of control of the 
peak value of the output of light equipment 1 12, the outgoing radiation pulse width in the case of 
carrying out outgoing radiation of the light in pulse, and outgoing radiation luminous intensity etc. 
[0156] Next, the operation at the time of fixing is explained with reference to drawin g 58 and drawing 
59 . Explanatory drawing and drawing 59 which show the state of the pickup [ drawin g 58 ] 111 at the 
time of fixing are explanatory drawing showing the state of the light near the optical information record 
medium 1 at the time of fixing. As for the space optical modulator 125, all pixels are made into a cut off 
state at the time of fixing. The phase space optical modulator 1 17 is set up so that all the light that passes 
each pixel may become the same phase. From light equipment 112, outgoing radiation of the light is not 
carried out, but outgoing radiation of the ultraviolet radiation of S polarization for fixing is carried out 
from the light equipment 135 for fixing. 

[0157] By the collimator lens 134, light by which outgoing radiation was carried out from the light 
equipment 135 for fixing is made into the parallel flux of light, and carries out incidence to a 
polarization beam splitter 116, and it is reflected by polarization-beam-splitter side 1 16a, and it passes 
the phase space optical modulator 117, and it carries out incidence to a beam splitter 1 18. It is reflected 
by beam-splitter side 1 18a, and a part of light which carried out incidence to the beam splitter 118 
passes a polarization beam splitter 120, and it carries out incidence to 2 division rotatory-polarization 
board 121. Here, the light which passed rotatory-polarization board 12 1R of 2 division rotatory- 
polarization board 121 turns into B polarization, and the light which passed rotatory-polarization board 
121L turns into A polarization. It is reflected by the starting mirror 122 and condensed with an objective 
lens 123, and the light which passed 2 division rotatory-polarization board 121 is irradiated by the 
information record medium 1 so that it may converge on the pulley groove which is in a back side rather 
than the hologram layer 225 in the optical information record medium 1 . And this light is fixed to the 
interference pattern currently formed in the interference region 313 in the hologram layer 225. In 
addition, the starting mirror 122 is omitted in drawing 58 . 

[0158] In addition, positioning (servo) of the light for fixing to the optical information record medium 1 
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can be performed like positioning of the reference beam for record at the time of record, and information 
light. 

[0159] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 119, and a part of light for fixing which carried out incidence to the beam splitter 1 1 8 is 
Signal APCref by the APC circuit 146. It is generated. And this signal APCref It is based, and APC is 
performed so that the quantity of light of the light for fixing irradiated by the optical information record 
medium 1 may become fixed. Specifically, it is Signal APCref. The output of the light equipment 135 
for fixing is adjusted so that it may become equal to a predetermined value. When the light sensing 
portion of a photodetector 1 19 is divided into two or more fields and the phase space optical modulator 
117 can also adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in 
the phase space optical modulator 1 17 is adjusted, and you may make it adjust based on the output 
signal for every light sensing portion of a photodetector 1 19, so that the luminous-intensity distribution 
for fixing irradiated by the optical information record medium 1 may become uniform. 
[0160] Next, the operation at the time of reproduction is explained with reference to drawing 60 or 
drawing 62 . Explanatory drawing showing the state of the pickup [ drawing 60 ] 1 1 1 at the time of 
reproduction, drawing 61 , and drawing 62 are explanatory drawings showing the state of the light near 
the optical information record medium 1 at the time of reproduction, respectively. 
[0161] As for the space optical modulator 125, all pixels are made into a cut off state at the time of 
reproduction. The phase space optical modulator 117 generates the reference beam for reproduction 
which modulates the phase of light spatially and by which the phase of light was modulated spatially to 
the passing light by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a predetermined 
phase for every pixel according to a predetermined modulation pattern. Here, let the modulation patterns 
of the phase of the reference beam for reproduction be the modulation pattern of the phase of the 
reference beam for record at the time of record of the information which it is going to reproduce, and a 
pattern symmetrical with a point to the center of the phase space optical modulator 1 17 in this example. 
[0162] By the collimator lens 113, light by which outgoing radiation was carried out from light 
equipment 1 12 is made into the parallel flux of light, and it passes ND filter 1 14 and the optical element 

1 15 for rotatory polarization in order, and they carry out incidence to a polarization beam splitter 1 16. It 
is reflected by polarization-beam-splitter side 1 16a, and S polarization component of the light which 
carried out incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 
125. P polarization component of the light which carried out incidence to the polarization beam splitter 

116 penetrates polarization-beam-splitter side 1 16a, passes the phase space optical modulator 117, and 
in that case, the phase of light is modulated spatially and it serves as a reference beam for reproduction. 
Incidence of this reference beam for reproduction is carried out to a beam splitter 1 18. It is reflected by 
beam-splitter side 1 1 8a, and a part of reference beam for reproduction which carried out incidence to the 
beam splitter 118 passes a polarization beam splitter 120, and it carries out incidence to 2 division 
rotatory-polarization board 121. Here, the reference beam for reproduction which passed rotatory- 
polarization board 12 1R of 2 division rotatory-polarization board 121 turns into B polarization, and the 
reference beam for reproduction which passed rotatory-polarization board 12 1L turns into A 
polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the 
reference beam for reproduction which passed 2 division rotatory-polarization board 121 is irradiated by 
the optical information record medium 1 so that it may converge by the back side rather than the 
hologram layer 225 in the optical information record medium 1. In addition, the starting mirror 122 is 
omitted in drawing 60 . 

[0163] In addition, positioning (servo) of the reference beam for reproduction to the optical information 
record medium 1 can be performed like positioning of the reference beam for record at the time of 
record, and information light. 

[0164] As shown in drawing 62 , reference-beam 315B for reproduction of B polarization which passed 
rotatory-polarization board 12 1R of 2 division rotatory-polarization board 121 passes the hologram layer 
225, and it reflects by the reflector in the convergence position by the side of the back of the hologram 
layer 225, and it passes the hologram layer 225 again. At this time, reference-beam 31 5B for 
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reproduction after reflecting by the reflector passes through the part where reference-beam 31 1 A for 
record was irradiated in the interference region 3 13 at the time of record, and has become the light of the 
same modulation pattern as reference-beam 311 A for record. Therefore, reproduction light 316B 
corresponding to information light 312A at the time of record occurs from an interference region 313 by 
this reference-beam 31 5B for reproduction. This reproduction light 31 6B advances to an objective lens 
123 side. 

[0165] Similarly, reference-beam 3 15A for reproduction of A polarization which passed rotatory- 
polarization board 121L of 2 division rotatory-polarization board 121 passes the hologram layer 225, 
and it reflects by the reflector in the convergence position by the side of the back of the hologram layer 
225, and it passes the hologram layer 225 again. At this time, reference-beam 3 15A for reproduction 
after reflecting by the reflector passes through the part where reference-beam 31 IB for record was 
irradiated in the interference region 313 at the time of record, and has become the light of the same 
modulation pattern as reference-beam 31 IB for record. Therefore, reproduction light 31 6 A 
corresponding to information light 312B at the time of record occurs from an interference region 313 by 
this reference-beam 31 5 A for reproduction. This reproduction light 31 6A advances to an objective lens 
123 side. 

[0166] After reproduction light 316B of B polarization passes an objective lens 123, it passes rotatory- 
polarization board 121R of 2 division rotatory-polarization board 121, and becomes the light of P 
polarization. After reproduction light 316A of A polarization passes an objective lens 123, it passes 
rotatory-polarization board 12 1L of 2 division rotatory-polarization board 121, and becomes the light of 
P polarization. Incidence of the reproduction light which passed 2 division rotatory-polarization board 
121 is carried out to a polarization beam splitter 120, and it penetrates polarization-beam-splitter side 
120a, and it carries out incidence to a beam splitter 1 18. A part of reproduction light which carried out 
incidence to the beam splitter 118 penetrates beam-splitter side 1 18a, it passes the image formation lens 
132, and it carries out incidence to the CCD array 133. In addition, as shown in drawing 60 , the image 
formation state of the reproduction light to the CCD array 133 can be adjusted by adjusting the position 
of the image formation lens 132. 

[0167] On the CCD array 133, image formation of the pattern of ON by the space optical modulator 125 
at the time of record and OFF is carried out, and information is reproduced by detecting this pattern. In 
addition, when the modulation pattern of the reference beam for record is changed and multiplex record 
of two or more information is carried out at the hologram layer 225, only the information corresponding 
to the reference beam for record of the modulation pattern of the reference beam for reproduction and a 
modulation pattern symmetrical with a point is reproduced among two or more information. <BR> 
[0168] Moreover, incidence is carried out to a photodetector 1 19, it is based on the output signal of this 
photodetector 1 19, and a part of reference beam for reproduction which carried out incidence to the 
beam splitter 1 18 is Signal APCref by the APC circuit 146. It is generated. And this signal APCref It is 
based, and APC is performed so that the quantity of light of the reference beam for reproduction 
irradiated by the optical information record medium 1 may become fixed. Specifically, it is Signal 
APCref. The drive circuit 148 drives a motor 142 and adjusts the optical element 1 15 for rotatory 
polarization so that it may become equal to a predetermined value. Or at the time of reproduction, the 
optical element 1 15 for rotatory polarization is set up, the output of light equipment 1 12 is adjusted to it, 
and it may be made to perform APC at it so that the light which passed the optical element 1 15 for 
rotatory polarization may serve as only P polarization component. When the light sensing portion of a 
photodetector 1 19 is divided into two or more fields and the phase space optical modulator 1 17 can also 
adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in the phase 
space optical modulator 1 17 is adjusted, and you may make it adjust based on the output signal for every 
light sensing portion of a photodetector 1 19, so that the intensity distribution of the reference beam for 
reproduction irradiated by the optical information record medium 1 may become uniform. 
[0169] In the gestalt of this operation, the CCD array 133 also uses what can detect the light of three 
colors of R, G, and B for the laser beam of three colors of R, G, and B, using the thing in which 
outgoing radiation is possible as light equipment 1 12. further moreover, as an optical information record 
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medium 1 By using what has the three-layer hologram layer from which an optical property changes 
only with the light of each color of R, G, and B, respectively, by the same modulation pattern of the 
reference beam for record It becomes possible to record three kinds of information on the same part of 
the optical information record medium 1, and it becomes possible to carry out multiplex record of more 
information, as the record medium which has the three-layer above hologram layers - for example, 
HRFmade from DuPont- there is 700X059-20 (tradename) 

[0170] As mentioned above, in performing multiplex record of the information by the light of three 
colors of R, G, and B, it records information by time sharing for every color of R, G, and B to the same 
part of the optical information record medium 1 . Although the modulation pattern of information light is 
changed for every color of R, G, and B in that case, the modulation pattern of the reference beam for 
record is not changed. When each pixel of the information light for every color supports the information 
on binary (i.e., when each pixel is expressed by Ming or dark), here It becomes possible from 
performing multiplex record of the information by the light of three colors of R, G, and B to record the 
information on eight (=23) value per each pixel by setting B to LSB (least significant bit), setting R as 
MSB (most significant bit). It is per [ n3 ] each pixel from performing multiplex record of the 
information by the light of three colors of R, G, and B, when the space optical modulator 125 can adjust 
the amount of transmitted lights more than a three-stage and each pixel of the information light for every 
color supports the information on n (n is three or more integers) gradation. It becomes possible to record 
the information on a value. 

[0171] Various methods are possible for reproduction of the information at the time of performing 
multiplex record of the information by the light of three colors of R, G, and B as follows. That is, only 
the information recorded using the light of any 1 color of R, G, and B, then the light of the same color as 
the reference beam for reproduction in the reference beam for reproduction is reproduced. When the 
reference beam for reproduction is made into the light of two arbitrary colors in R, G, and B, only two 
kinds of information recorded using the light of the two same colors as the reference beam for 
reproduction is reproduced. Two kinds of this information is divided into the information for every color 
in the CCD array 133. Moreover, when the reference beam for reproduction is made into the light of 
three colors of R, G, and B, all of three kinds of information recorded using the light of three colors are 
reproduced. Three kinds of this information is divided into the information for every color in the CCD 
array 133. In addition, when the optical information record medium 1 has a layer for every color of R, 
G, and B, in the layer for every color, phasing-signal-ized multiplex performs multiplex record, 
respectively. This does so the effect that the reconstruction image of the pattern for every color of R, G, 
and B is obtained, for every modulation pattern of the phase of a reference beam. 
[0172] Next, with reference to drawing 63 and drawing 64 , the direct lead after light (it is described as 
DRAW below Direct Rrad After Write;.) function which the optical information record regenerative 
apparatus concerning the form of this operation has, and the Wright Power control (it is described as 
WPC below Write Power Controll;.) function at the time of multiplex record are explained. 
[0173] Introduction and a DRAW function are explained. A DRAW function is a function which 
reproduces the recorded information immediately after informational record. It becomes possible to 
collate the recorded information immediately after informational record by this function (Verify). 
[0174] Hereafter, with reference to drawing 55 and drawing 57 , the principle of the DRAW function in 
the form of this operation is explained. First, in the form of this operation, in using a DRAW function, 
let the modulation pattern of the reference beam for record be a pattern symmetrical with a point to the 
center of the phase space optical modulator 117. Reference-beam 31 1 A for record of A polarization 
which passed rotatory-polarization board 121L of 2 division rotatory-polarization board 121 within the 
hologram layer 225 at the time of record, Reference-beam 31 IB for record of B polarization which 
information light 31 2 A of A polarization which passed rotatory-polarization board 121R of 2 division 
rotatory-polarization board 121 interfered, and passed rotatory-polarization board 12 1R of 2 division 
rotatory-polarization board 121, Information light 312B of B polarization which passed rotatory- 
polarization board 121L of 2 division rotatory-polarization board 121 interferes, and these interference 
patterns are recorded in volume in the hologram layer 225. 
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[0175] Thus, if an interference pattern begins to be recorded in the hologram layer 225, the reproduction 
light of A polarization will occur from the part where the interference pattern was recorded by reference- 
beam 31 IB for record by the light reflected by the reflector which has reference-beam 31 1 A for record 
of A polarization which passed rotatory-polarization board 12 1L of 2 division rotatory-polarization 
board 121 in the convergence position by the side of the back of the hologram layer 225. After this 
reproduction light advances to an objective lens 123 side and passes an objective lens 123, it passes 
rotatory-polarization board 12 1L of 2 division rotatory-polarization board 121, and turns into light of P 
polarization. The reproduction light of B polarization occurs from the part where the interference pattern 
was recorded by reference-beam 31 1 A for record by the light reflected by the reflector which similarly 
has reference-beam 31 IB for record of B polarization which passed rotatory-polarization board 121R of 
2 division rotatory-polarization board 121 in the convergence position by the side of the back of the 
hologram layer 225. After this reproduction light advances to an objective lens 123 side and passes an 
objective lens 123, it passes rotatory-polarization board 121R of 2 division rotatory-polarization board 
121, and turns into light of P polarization. Incidence of the reproduction light which passed 2 division 
rotatory-polarization board 121 is carried out to a polarization beam splitter 120, and it penetrates 
polarization-beam-splitter side 120a, and it carries out incidence to a beam splitter 1 18. A part of 
reproduction light which carried out incidence to the beam splitter 118 penetrates beam-splitter side 
1 1 8a, and it passes the image formation lens 1 32, and incidence of it is carried out to the CCD array 133, 
and it is detected. Thus, the recorded information is reproducible immediately after informational record. 

[0176] In drawing 63 , a sign 321 shows an example of the relation between the elapsed time after the 
recording start of the information in one place of the optical information record medium 1 , and the 
output level of the CCD array 133. Thus, after an informational recording start, according to the degree 
of record of the interference pattern in the optical information record medium 1, the output level of the 
CCD array 133 becomes large gradually, reaches maximum in a certain time, and becomes small 
gradually after that. It can be said that the diffraction efficiency by the recorded interference pattern 
(henceforth a record pattern) is large, so that the output level of the CCD array 133 is large. Therefore, 
the record pattern of desired diffraction efficiency can be formed by stopping record, when the output 
level of the CCD array 133 turns into an output level corresponding to desired diffraction efficiency at 
the time of record. 

[0177] With the gestalt of this operation, in order to form the record pattern of desired diffraction 
efficiency preferably using a DRAW function as mentioned above, a test area is suitably prepared in the 
optical information record medium 1 . With a test area, it is the field which can record information by 
holography like a data area 7. And a controller 90 performs the following operation preferably at the 
time of informational record. That is, a controller 90 performs beforehand operation which records the 
predetermined data for a test in a test area, and detects the profile of the output level of the CCD array 
133 as shown in drawing 63 . At this time, preferably, the ratio of the output of light equipment 1 12 and 
the quantity of light of the reference beam for record and information light is changed, and it is [ two or 
more / in a test area ]. As record of the data for a test and detection operation of the profile of the output 
level of the CCD array 133 are performed, for example, signs 321-323 showed drawing 63 Two or more 
profiles are detected and it is made to perform record operation of actual information on the conditions 
corresponding to the profile which chose and chose the optimal profile out of it. 
[0178] Moreover, a controller 90 finds the output level corresponding to desired diffraction efficiency, 
or the time from a recording start when the output level is obtained based on the detected profile or the 
selected profile. In the case of actual informational record, a controller 90 supervises the output level of 
the CCD array 133, and if the output level reaches the output level corresponding to the diffraction 
efficiency of the request for which it asked beforehand, it will stop record. Or in the case of actual 
informational record, if a controller 90 reaches from a recording start at the time when the output level 
corresponding to the diffraction efficiency of the request for which the elapsed time after the start of 
record asked beforehand is obtained, it will stop record. Such operation enables it to form the record 
pattern of desired diffraction efficiency to the optical information record medium 1 . 
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[0179] Moreover, with the gestalt of this operation, the recorded information can be collated as 
mentioned above using a DRAW function, circuitry required in order that drawing 64 may perform this 
collating in the optical information record regenerative apparatus concerning the gestalt of this operation 
was shown — it is As shown in this drawing, an optical information record regenerative apparatus The 
information to record is given from a controller 90 and it is a space optical modulator (drawing 64 
describes SLM.) about this information. The encoder 331 encoded so that it may become data of the 
modulation pattern of 125, The decoder 322 which decrypts the output data of the CCD array 133 so that 
it may become data of the gestalt to which it is given by the encoder 331 from a controller 90, The data 
given to an encoder 331 from a controller 90 are compared with the data obtained by the decoder 322, 
and it has the comparator 333 which sends the information on a comparison result to a controller 90. A 
comparator 333 sends the information on the degree of coincidence of two data which make the 
information on a comparison result, for example, are compared, or an error rate (error rate>to a 
controller 90. When the information on the comparison result sent from a comparator 333 is within the 
limits which can restore the error of data, a controller 90 continues record operation, and when [ that the 
information on a comparison result can restore the error of data ] out of range, it stops record operation. 
[0180] Thus, according to the optical information record regenerative apparatus concerning the form of 
this operation, since it has the DRAW function, even if there is disturbance, such as sensitivity 
unevenness of the optical information record medium 1, change of external environmental temperature, 
and fluctuation of the output of light equipment 112, record operation can be performed in the state of 
the optimal record. 

[0181] Moreover, high-speed record can be performed, maintaining high reliability, since it has the 
function which collates the recorded information simultaneously with informational record according to 
the form of this operation. Especially this function is useful when recording the information on a high 
transfer rate. Since the check of the information recorded during record operation by the function of 
collating in the form of this operation in the operation with same with performing overwrite reproducing 
information in the state where informational fixing is not performed although it was not desirable, since 
the quality of nothing and the recorded information was made to deteriorate is completed, a problem is 
not produced. 

[0182] Next, the WPC function at the time of multiplex record is explained. When changing the 
modulation pattern of the reference beam for record and carrying out multiplex record of two or more 
information in the same part of the optical information record medium 1 , the diffraction efficiency of the 
record pattern with which record was performed previously falls gradually by record performed after 
that, each record pattern for every information by which multiplex record is carried out with the WPC 
function in the form of this operation at the time of multiplex record abbreviation - as the same 
diffraction efficiency is obtained, it is the function which controls the reference beam for record and 
information light at the time of record 

[0183] Here, the diffraction efficiency of a record pattern carries out a total of how many times record to 
the same part of the modulation pattern of the irradiation time of the reference beam for record and 
information luminous intensity, the reference beam for record, and information light, the reference beam 
for record, and an information luminous-intensity ratio and the reference beam for record, and the 
optical information record medium 1, and is dependent on the parameter of the what time record of them 
etc. Therefore, what is necessary is just to control at least one of two or more of these parameters by the 
WPC function. What is necessary is just to control the reference beam for record and information 
luminous intensity, and irradiation time, in order to control simply. In controlling the reference beam for 
record, and information luminous intensity, the record performed behind makes intensity small. In 
controlling the irradiation time of the reference beam for record, and information light, the record 
performed behind shortens irradiation time. 

[0184] It is based on the profile of the output level of the CCD array 133 as shown in drawing 63 for 
which it asked beforehand, and the reference beam for record and information light at the time of record 
of eye 1 - m (m is two or more integers) time are controlled by the WPC function in the gestalt of this 
operation. The example of the irradiation time in the case of controlling the irradiation time of the 
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reference beam for record and information light is shown in drawing 63 . That is, in the example shown 
in drawing 63 , five records shall be carried out to the same part of the optical information record 
medium 1, and it is Tl, T2, T3, T4, and T5. The irradiation time of the reference beam for record at the 
time of the 5th record and information light is expressed at the time of the 4th record at the time of the 
3rd record at the time of the 2nd record at the time of the 1st record, respectively. 
[0185] Thus, according to the gestalt of this operation, abbreviation etc. can spread and carry out 
diffraction efficiency of each record pattern for every information by which multiplex record is carried 
out. 

[0186] By the way, according to the optical information record regenerative apparatus concerning the 
gestalt of this operation, it becomes possible to record a lot of information on the optical information 
record medium 1 with high density. The amount of the information lost by it is also large and this means 
a bird clapper, if a defect etc. arises in the optical information record medium 1 and it becomes 
impossible to reproduce a part of information after informational record. With the gestalt of this 
operation, since lack of such information is prevented and reliability is raised, the information adapting 
RAID (Redundant Arrays of Inexpensive Disks) technology can be recorded so that it may explain 
below. 

[0187] RAID technology is technology which raises the reliability of record by using two or more hard 
disk drive units, and recording data as having redundancy. RAID is classified into five from RAID-1 to 
RAID-5. The following explanation explains taking the case of typical RAID-1, RAID-3, and RAID-5. 
RAID-1 is a method which writes in the same content as two hard disk drive units, and it is also called 
mirroring. RAID-3 are a method which generates parity data and is written in one set of other hard disk 
drive unit while they divide input data into fixed length and record it on two or more hard disk drive 
units. RAID-5 are a method which distributes a parity block to all hard disk drive units while recording 
them on other hard disk drive units by considering the parity data to the data block which corresponds 
mutually [ each hard disk drive unit ] while enlarging the unit (block) of division of data and recording 
on one hard disk drive unit by making one division data into a data block as a parity block. 
[0188] the informational record method (it is called a less or equal and the distributed record method.) of 
having applied the RAID technology in the form of this operation transposes the hard disk drive unit 
under explanation of above-mentioned RAID to the interference region 313 in the optical information 
record medium 1, and records information 

[0189] Drawing 65 is explanatory drawing showing an example of the distributed record method in the 
form of this operation. In this example, the information which should be recorded on the optical 
information record medium 1 is recording on a series of data DAT Al, DATA2, and DAT A3 and two or 
more interference regions 313a-313e which shall be - and can set the same data DAT Al, DATA2, and 
DAT A3 and - to the optical information record medium 1 . In addition, in each interference regions 
313a-313e, multiplex record of two or more data is carried out by phasing-signal-ized multiplex, 
respectively. This record method corresponds to RAID-1. According to this record method, even if 
reproduction of data becomes impossible in either of two or more interference regions 313a-313e, data 
are reproducible from other interference regions. 

[0190] Drawing 66 is explanatory drawing showing other examples of the distributed record method in 
the gestalt of this operation. In this example, while the information which should be recorded on the 
optical information record medium 1 shall be a series of data DAT Al, DATA2, DAT A3, -, DATA12, 
divides this data and records on two or more interference regions 313a-313d, the parity data to the data 
recorded on two or more interference regions 313a-313d are generated, and this parity data is recorded 
on interference region 313e. When it explains more concretely, by this record method Data DAT Al- 
DATA4 is recorded on interference regions 313a-313d, respectively. The parity data PARITY to data 
DAT A1-DATA4 (1-4) are recorded on interference region 313e. Data DAT A5 - DATA8 are recorded 
on interference regions 313a-313d, respectively. The parity data PARITY to data DAT A5 - DATA8 (5- 
8) are recorded on interference region 313e. Data DAT A9 - DATA12 are recorded on interference 
regions 313a-313d, respectively, and the parity data PARITY to data DAT A9 - DATA 12 (9-12) are 
recorded on interference region 31 3e. In addition, in each interference regions 313a-313e, multiplex 
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record of two or more data is carried out by phasing-signal-ized multiplex, respectively. This record 
method corresponds to RAID-3. According to this record method, even if reproduction of data becomes 
impossible in two or more interference regions [ 313a-313d ] either, data can be restored using the parity 
data currently recorded on interference region 313e. 

[0191] Drawing 67 is explanatory drawing showing the example of further others of the distributed 
record method in the gestalt of this operation. In this example, the information which should be recorded 
on the optical information record medium 1 shall be a series of data DAT Al, DATA2, DAT A3, — , 
DATA 12, and this data is divided. While recording on four interference regions among two or more 
interference regions 313a-313e, the parity data to the data recorded are generated and this parity data is 
recorded on the remaining interference regions of two or more interference regions 313a-313e. 
Moreover, by this method, the interference region which records parity data is changed one by one. 
When it explains more concretely, by this record method Data DAT A1-DATA4 is recorded on 
interference regions 313a-313d, respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) 
are recorded on interference region 313e. Data DAT A5 - DATA8 are recorded on interference regions 
3 1 3a-3 1 3c and 3 1 3e, respectively. The parity data PARITY to data DAT A5 - DATA8 (5-8) are 
recorded on 313d of interference regions. Data DAT A9 - DATA 12 are recorded on interference regions 
313a, 313b, 313d, and 313e, respectively, and the parity data PARITY to data DAT A9 - DATA12 (9- 
12) are recorded on interference region 313c. In addition, in each interference regions 313a-313e, 
multiplex record of two or more data is carried out by phasing-signal-ized multiplex, respectively. This 
record method corresponds to RAID-5. According to this record method, even if reproduction of data 
becomes impossible in either of two or more interference regions which recorded data, data can be 
restored using parity data. 

[0192] For example, the distributed record method as shown in drawing 65 or drawing 67 is performed 
under control of the controller 90 as control means. 

[0193] Drawin g 68 shows an example of arrangement of two or more interference regions used by the 
above-mentioned distributed record method. In this example, the interference region used by the 
distributed record method is made into two or more interference regions 313 adjoined in one truck. In 
this case, as for two or more interference regions 313 used by the distributed record method, it is 
desirable to consider as the interference region within the limits in which access within a visual field is 
possible. That is because it can access at high speed to each interference region 313. 
[0194] Drawing 69 shows other examples of arrangement of two or more interference regions used by 
the above-mentioned distributed record method. In this example, two or more interference regions used 
by the distributed record method are made into two or more interference regions 313 which adjoin in 
radial [ 331 ] and the direction 332 of a truck of the optical information record medium 1 two- 
dimensional. In this case, as for two or more interference regions 313 which adjoin in the direction 332 
of a truck among two or more interference regions used by the distributed record method, it is desirable 
to consider as the interference region within the limits in which access within a visual field is possible. 
That is because it can access at high speed to each interference region 313 which adjoins in the direction 
332 of a truck. 

[0195] In addition, two or more interference regions 313 located at intervals are distributed without 
recording on two or more adjoining interference regions 313, and you may make it record a series of 
data by the distributed record method in the gestalt of this operation. 

[0196] Although the distributed record method in the case of carrying out multiplex record of two or 
more data by phasing-signal-ized multiplex has been explained to one interference region 313 so far, 
when carrying out multiplex record of two or more data, the distributed record method can be realized 
by other methods. As the example, the distributed record method in the case of carrying out multiplex 
record of two or more data using the method of shift multiplexing (shift multiplexing) is explained with 
reference to drawing 70 . Shift multiplexing is the method of forming two or more interference regions 
313 to the optical information record medium 1, so that it may shift horizontal little by little mutually 
and a part may lap, and carrying out multiplex record of two or more information, as shown in drawing 
70 . In addition, although drawing 70 showed the example by which two or more interference regions 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/17/2003 



Page 36 of 43 



313 used by the distributed record method are arranged two-dimensional, you may arrange two or more 
interference regions 313 used by the distributed record method so that it may adjoin in the same truck. 
Moreover, in drawing 70 , the arrow shown with the sign 334 expresses the turn of record. By the 
distributed record method using multiplexing, data and parity data which were divided from a series of 
data are distributed and recorded on two or more interference regions 313. 
[0197] Moreover, when using phasing-signal-ized multiplex and shift multiplexing together and 
carrying out multiplex record of two or more data, the distributed record method can be realized. 
Drawing 71 shows the example formed so that the interference region 313 which carries out multiplex 
record of the information by phasing-signal-ized multiplex might be formed without lapping mutually, 
and the interference region 313 which adjoins about radial [ of the information record medium 1 / 331 ] 
using shift multiplexing might shift horizontal little by little mutually and a part might lap about the 
direction 332 of a truck of the information record medium 1. Each interference region 313 in this 
example is treated like the interference regions 313a-313e in drawing 65 or drawing 67 , respectively. 
[0198] Next, with reference to drawing 72 and drawing 73 , the JUKU equipment using the optical 
information record regenerative apparatus applied to the form of this operation as an application of the 
optical information record regenerative apparatus concerning the form of this operation is explained. In 
addition, JUKU equipment is a mass information record regenerative apparatus which has the 
autochanger style which exchanges record media. 

[0199] The perspective diagram in which drawing 72 shows the appearance of JUKU equipment, and 
drawing 73 are the block diagrams showing the circuitry of JUKU equipment. The front panel block 401 
with which this JUKU equipment was formed in the whole surface side of JUKU equipment, The 
robotics block 402 which constitutes the interior of JUKU equipment, and the rear panel block 403 
formed in the rear- face side of JUKU equipment, The 1st disk array 404 to which it is prepared in the 
interior of JUKU equipment, and comes to connect two or more optical information record regenerative 
apparatus, It has the 2nd disk array 405 to which it comes to connect two or more same optical 
information record regenerative apparatus, and the electric power supply block 406 which supplies 
predetermined power to each part of JUKU equipment. 

[0200] The front panel block 401 is equipped with the front door 407 opened and closed in case each 
disk array 404,405 is exchanged, and the front panel 408. 

[0201] The keypad 409 which has various operation keys in the front panel 408, For example, the 
display 410 for displaying a mode of operation etc. and the functional switch 411 for specifying opening 
and closing of the front door 407, While transmitting to the mail box which does not illustrate the optical 
information record medium 1 inserted through the mail slot 412 which are insertion of the optical 
information record medium 1 and an exhaust port, and the mail slot 412 The motor 413 for a transfer 
which transmits the optical information record medium 1 to discharge to the mail slot 412 from a mail 
box, and the full sensor 414 which detects that the optical information record medium 1 inserted into 
JUKU equipment reached convention number of sheets are formed. 

[0202] The door sensor 415 which detects the switching condition of the front door 407, the door-lock 
solenoid 416 for carrying out opening-and-closing control of the front door 407, and the interlock switch 
417 which carries out opening-and-closing control of the front door 407 according to operation of the 
functional switch 41 1 are formed in the front door 407. 

[0203] The robotics block 402 is established so that a laminating may be carried out to the upper surface 
section of the lower magazine 421 which can contain the optical information record medium 1 of ten 
sheets, and this lower magazine 421 to the interior, and it has the up magazine 422 which can contain 
the optical information record medium 1 often sheets, and the controller block 423 which performs 
control of the whole JUKU equipment in the interior. 

[0204] Moreover, the motor 424 for grip operation for the robotics block 402 controlling grip operation 
of the manipulator which is not illustrated which moves the optical information record medium 1 
inserted into JUKU equipment to a predetermined part, The motor controller 425 for grip operation 
which controls the rotational frequency and hand of cut of the motor 424 for grip operation according to 
control of the controller block 423, The rotational frequency and hand of cut of the motor 424 for grip 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



11/17/2003 



Page 37 of 43 



operation are detected, and it has the encoder 426 for grip operation which supplies this detection data to 
the controller block 23. Moreover, the robotics block 402 detects the rotational-motion operation motor 
427 for carrying out the roll control of the manipulator to the direction of a clockwise rotation, the 
direction of a counterclockwise rotation, or a longitudinal direction, the rotational-motion operation 
motor controller 428 which controls the rotational frequency and hand of cut of the rotational-motion 
operation motor 427 according to control of the controller block 423, and the rotational frequency and 
hand of cut of the rotational-motion operation motor 427, and has the rotational-motion operation 
encoder 429 which supplies this detection data to the controller block 423. Moreover, the robotics block 
402 detects the vertical-movement operation motor 430 for carrying out move control of the manipulator 
in the vertical direction, the vertical-movement operation motor controller 43 1 which controls the 
rotational frequency and hand of cut of the vertical-movement operation motor 430 according to control 
of the controller block 423, and the rotational frequency and the hand of cut of the vertical-movement 
operation motor 430, and has the vertical-movement operation encoder 432 supplied to the controller 
block 423 in this detection data. 

[0205] Moreover, it has the motor controller 433 for a transfer which controls the rotational frequency 
and hand of cut of the motor 413 for a transfer for the robotics block 402 performing insertion discharge 
operation of the optical information record medium 1 through the mail slot 412, and the clear path 
sensor 434 and the clear path emitter 420. 

[0206] The rear panel block 403 has the connector terminal 435 for RS232C which is an input/output 
terminal for serial transmissions, the connector terminal 436 for UPS (Uninterruptible Power System), 
the 1st connector terminal 437 for SCSI (Small Computer System Interface) which is an input/output 
terminal for parallel transmission, the 2nd connector terminal 438 for SCSI which is the same 
input/output terminal for parallel transmission, and AC (alternating current) power supply connector 
terminal 439 connected to a source power supply. 

[0207] The connector terminal 435 for RS232C and the connector terminal 436 for UPS are connected 
to the controller block 423, respectively. The controller block 423 changes the parallel data from each 
disk array 404,405 into serial data, and supplies it to the connector terminal 435 for RS232C while it 
changes into a parallel data the serial data supplied through the connector terminal 435 for RS232C and 
supplies it to each disk array 404,405. 

[0208] Moreover, each connector terminal 437,438 for SCSI is connected to the controller block 423 
and each disk array 404,405. Each disk array 404,405 delivers immediate data through each connector 
terminal 437,438 for SCSI, and the controller block 423 changes the parallel data from each disk array 
404,405 into serial data, and it supplies it to the connector terminal 435 for RS232C. 
[0209] Moreover, the AC power connector terminal 439 is connected to the electric power supply block 
406. The electric power supply block 406 forms each power of +5V, +12V, +24 V, and -24V based on 
the source power supply incorporated through this AC power connector terminal 439, and supplies it to 
other the block of each. 

[0210] The manipulator which is not illustrated is equipped with the mechanical component the upper 
and lower sides, right and left, order, and for carrying out a roll control for the carriage which has the 
gripper which operates having held at a time one optical information record medium 1 transmitted to the 
mail box through the mail slot 412 etc., the carriage attaching part holding this carriage, and carriage. 
The shape of an abbreviation rectangle is formed in the base section, it applies to the upper surface 
section of JUKU equipment from the four corners of the shape of this rectangle, and four supports set up 
so that it might become perpendicular to the base section are prepared in the interior of JUKU 
equipment. The carriage attaching part is held free [ rotation before and after right and left of carriage ], 
and has the support grasping section which grasps a support along with four supports to the both ends so 
that vertical movement of a carriage attaching part may be possible. 

[021 1] A carriage mechanical component generates the driving force for having held the optical 
information record medium 1 by the gripper while it generates the driving force for carrying out move 
control of such a manipulator up and down along with a support and generates the driving force right 
and left, order, and for carrying out a roll control for carriage. 
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[0212] As shown in drawing 72 , the cantilevered suspension of the opening and closing of an end is 
made free on the ginglymus 450, and the front door 407 pulls out the lower magazine 421, the up 
magazine 422, the 1st, and the 2nd disk array 404,405, respectively, or can equip now with them by 
opening and closing this front door 407. Each magazine 421,422 has the box configuration contained in 
the form which carried out the laminating of the optical information record medium 1 often sheets 
contained by the cartridge, respectively in parallel to the base section of JUKU equipment, and the 
optical information record medium 1 is inserted from the tooth-back side (field side which carries out 
phase opposite at the transverse-plane side in which the front door 407 is formed when JUKU 
equipment is equipped with each magazine 421,422) of each magazine 421,422. Wearing of this optical 
information record medium 1 can be performed by once, when a user equips JUKU equipment with each 
magazine 421,422 which took out each magazine 421,422, contained manually and contained the optical 
information record medium 1. Moreover, a manipulator equips each magazine 421,422 with the optical 
information record medium 1 with which the inserted optical information record medium 1 was 
transmitted to the mail box, and was transmitted to this mail box by inserting the optical information 
record medium 1 through the mail slot 412. Thereby, each magazine 421,422 can be automatically 
equipped with the optical information record medium 1 . 

[0213] the 1st and 2nd disk arrays 404,405 - respectively - a RAID controller and the 1- it has the drive 
array which the 5th optical information record regenerative apparatus was connected, and was 
constituted 

[0214] Each optical information record regenerative apparatus has the disk insertion exhaust port, 
respectively, and the optical information record medium 1 is discharged by each optical information 
record regenerative apparatus from insertion or each optical information record regenerative apparatus 
through this disk insertion exhaust port. Moreover, it connects with the controller block 423 and a RAID 
controller controls each optical information record regenerative apparatus by control of the controller 
block 423 according to the recording method of RAID 1, RAID3, or RAID5. In addition, each recording 
method of RAID1, RAID3, and RAID5 is chosen by the key stroke of the keypad 409 prepared in the 
front panel 408. 

[0215] With this JUKU equipment, data are recorded by the recording method of RAID 1, RAJD3, or 
RAIDS using a disk array 404,405. Thus, in order to record data, it is necessary to equip JUKU 
equipment with the optical information record medium 1 beforehand. There are the following two kinds 
in the wearing method of the optical information record medium 1 for JUKU equipment. 
[0216] The 1st wearing method is a method of opening the front door 407, taking out the lower 
magazine 421 and the up magazine 422, and equipping with the optical information record medium 1 by 
the handicraft to these magazines 421,422, as shown in drawing 72 . 

[0217] The 2nd wearing method is a method of equipping at a time with one optical information record 
medium 1 through the mail slot 412 shown in drawing 73 . If the mail slot 412 is equipped with the 
optical information record medium 1, the controller block 423 will detect this, and will carry out drive 
control of the motor 413 for a transfer, and the optical information record medium 1 will be transmitted 
to a mail box. If the optical information record medium 1 is transmitted to a mail box, drive control is 
carried out in the vertical-movement operation motor 430, drive control will be carried out in the motor 
424 for grip operation, and the controller block 423 will carry out move control to the disk stowage it is 
vacant in the magazine 421,422 in the optical information record medium 1 held by the gripper prepared 
at the manipulator, while carrying out move control in the direction in which the manipulator is formed 
in the mail box. And drive control of the motor 424 for grip operation is carried out, and the optical 
information record medium 1 held by the gripper is released in a disk stowage. Each part is controlled to 
perform the controller block 423 by repeating such a series of wearing operation, whenever the optical 
information record medium 1 is inserted through the mail slot 412. 

[0218] Thus, if each magazine 421,422 is equipped with the optical information record medium 1, the 
controller block 423 will control a manipulator by the 1st wearing method or the 2nd wearing method, 
and will transmit the optical information record medium 1 contained by the lower magazine 421 or the 
up magazine 422 to the 1st disk array 404 or the 2nd disk array 405 by it. Wearing of the optical 
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information record medium 1 of five sheets of each disk array 404,405 is attained respectively, and the 
1st disk array 404 will be equipped with five sheets of others [ five / in the optical information record 
medium 1 of a total of 20 sheets contained by each magazine 421,422 with the manipulator ] at the 2nd 
disk array 405. 

[0219] When recording data, by operating a keypad 409, a user chooses a desired recording method out 
of the recording method of RAID 1, RAID3, or RAID5, operates a keypad 409, and specifies the 
recording start of data. In a disk array 404,405, they are the connector terminal 435 for RS232C, or **. 
The data which should be recorded are supplied through the 1 and 2nd connector terminal 437,438 for 
SCSI. If the recording start of data is specified, the controller block 423 will control each disk array 
404,405 through the RAID controller formed in each disk array 404,405 according to the selected 
recording method so that record of data is performed. 

[0220] With this JUKU equipment, the hard disk drive unit in RAID using the conventional hard disk 
drive unit is transposed to the optical information record regenerative apparatus in which five sets are 
prepared at a time by each disk array 404,405, and data are recorded according to the recording method 
chosen from the recording methods of RAID 1, RAID3, or RAID5. In addition, in this JUKU equipment, 
the interface of data is not limited to what the **** explained and was mentioned. 
[0221] By the way, in the optical information record regenerative apparatus concerning the gestalt of 
this operation, a copy protection and a security protection are easily realizable like the gestalt of the 1st 
operation. Moreover, a user is provided with the optical information record medium 1 which recorded 
the information (for example, various kinds of software) on varieties that the modulation patterns of a 
reference beam differed, and it becomes realizable [ the data communications service of offering 
individually for pay a user's information on the modulation pattern of the reference beam which 
responds for asking and makes the information on various kinds reproducible as hook information ]. 
[0222] Moreover, you may make it create the modulation pattern of the phase of a reference beam used 
as the hook information for taking out predetermined information from the optical information record 
medium 1 based on the peculiar information of the individual who becomes a user. As individual 
peculiar information, there is a pattern of a personal identification number, a fingerprint, a voiceprint, 
and the iris etc. 

[0223] drawing 74 showed an example of the composition of the important section at the time of 
creating the modulation pattern of the phase of a reference beam based on individual peculiar 
information as mentioned above in the optical information record regenerative apparatus concerning the 
form of this operation — it is The personal information input section 501 into which an optical 
information record regenerative apparatus inputs the peculiar information of individuals, such as a 
fingerprint, in this example, Based on the information inputted from this personal information input 
section 501, create the modulation pattern of the phase of a reference beam and the phase space 
modulator 1 17 is received if needed at the time of informational record or reproduction. The phase 
modulation pattern encoder 502 which gives the information on the created modulation pattern and 
drives the phase space modulator 117, While publishing the card 504 which recorded the information on 
the modulation pattern created by this phase modulation pattern encoder 502 When equipped with this 
card 504, it has card issue / input section 503 which sends the information on the modulation pattern 
currently recorded on the card 504 to the phase modulation pattern encoder 502. 
[0224] In case a user records information on the optical information record medium 1 in the example 
shown in drawing 74 using the optical information record regenerative apparatus concerning the gestalt 
of this operation, the personal information input section 501 is received. When the peculiar information 
of individuals, such as a fingerprint, is inputted, the phase modulation pattern encoder 502 Based on the 
information inputted from the personal information input section 501, the modulation pattern of the 
phase of a reference beam is created, to the phase space modulator 117, the information on the created 
modulation pattern is given at the time of informational record, and the phase space modulator 1 17 is 
driven at it. It is matched with the modulation pattern of the phase of the reference beam created by this 
based on the peculiar information of the individual who is a user, and information is recorded on the 
optical information record medium 1. Moreover, the phase modulation pattern encoder 502 sends the 
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information on the created modulation pattern to card issue / input section 503, and card issue / input 
section 503 publishes the card 504 which recorded the information on the sent modulation pattern. 
[0225] In order to reproduce the information recorded as mentioned above from the optical information 
record medium 1, like the time of record, a user inputs individual peculiar information to the personal 
information input section 501, or equips card issue / input section 503 with a card 504. 
[0226] When individual peculiar information is inputted to the personal information input section 501, 
based on the information inputted from the personal information input section 501, the phase modulation 
pattern encoder 502 creates the modulation pattern of the phase of a reference beam, to the phase space 
modulator 117, gives the information on the created modulation pattern at the time of informational 
reproduction, and drives the phase space modulator 1 17 at it. If the modulation pattern of the phase of 
the light at the time of record and the modulation pattern of the phase of the reference beam at the time 
of reproduction are in agreement at this time, the information on desired will be reproduced. In addition, 
even if it inputs the same individual's peculiar information to the personal information input section 501, 
in order to prevent that a modulation pattern which is different in the time of record and reproduction is 
created in the phase modulation pattern encoder 502, even if the information inputted from the personal 
information input section 501 is different to some extent, in the phase modulation pattern encoder 502, 
the same modulation pattern may be made to be created. 

[0227] On the other hand, when card issue / input section 503 is equipped with a card 504, card issue / 
input section 503 sends the information on the modulation pattern currently recorded on the card 504 to 
the phase modulation pattern encoder 502, and the phase modulation pattern encoder 502 gives the 
information on the sent modulation pattern to the phase space modulator 117, and it drives the phase 
space modulator 117. Thereby, the information on desired is reproduced. 

[0228] The composition of others in the gestalt of this operation, the operation, and the effect are the 
same as the gestalt of the 1st operation. 

[0229] In addition, although this invention is not limited to the gestalt of each above-mentioned 
implementation, for example, address information etc. was beforehand recorded on the address servo 
area 6 in the optical information record medium 1 by the embossing pit with the gestalt of each above- 
mentioned implementation It sets in the address servo area 6, without preparing an embossing pit 
beforehand. The laser beam of high power is irradiated alternatively at the portion near the protective 
layer 4 of the hologram layer 3, and it may be made to format by changing the refractive index of the 
portion alternatively by recording address information etc. 

[0230] Moreover, as an element which detects the information recorded on the hologram layer 3, not a 
CCD array but an MOS type solid state image pickup device and a digital disposal circuit may use the 
smart photosensor (for example, refer to reference "O plus E, September, 1996, and No.202 and the 93- 
99th page".) accumulated on 1 chip. This smart photosensor has a large transfer rate, and since it has a 
high-speed calculation function, it becomes possible [ high-speed reproduction being attained, for 
example, reproducing at the transfer rate of G bit-per-second order ] by using this smart photosensor. 
[0231] moreover, when a smart photosensor is used as an element which detects the information 
especially recorded on the hologram layer 3 Instead of recording address information etc. on the address 
servo area 6 in the optical information record medium 1 by the embossing pit The address information 
of a predetermined pattern etc. is beforehand recorded by the same method as record using the 
holography in a data area 7, pickup is changed into the same state as the time of reproduction also at the 
time of a servo, and you may make it detect the address information etc. by the smart photosensor. In 
this case, a basic clock and the address can be directly acquired from the detection data of a smart 
photosensor. A tracking error signal can be acquired from the information on the position of the 
reproduction pattern on a smart photosensor. Moreover, a focus servo can be performed by driving an 
objective lens 12 so that the contrast of the reproduction pattern on a smart photosensor may become the 
maximum. Moreover, it is possible to carry out by driving an objective lens so that the contrast of the 
reproduction pattern on a smart photosensor may become the maximum about a focus servo at the time 
of reproduction. 

[0232] Moreover, in the gestalt of each operation, the information on the modulation pattern of a 
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reference beam and the information on wavelength may be made to be given to a controller 90 from 

external host equipment. 

[0233] 

[Effect of the Invention] As explained above, according to the optical information recording device 
according to claim 1 to 10 By the pickup arranged so that it may counter to an optical information record 
medium Since information light and the reference beam for record are irradiated from the same field 
side to an information record layer and information was recorded on the information record layer with 
the interference pattern by interference with information light and the reference beam for record While 
being able to constitute the optical system for record small, the effect to say that random access to an 
optical information record medium can be performed easily is done so. 

[0234] Moreover, since it was made according to the optical information recording device according to 
claim 2 for record optical system to irradiate information light and the reference beam for record so that 
the optical axis of information light and the optical axis of the reference beam for record may be 
arranged on the same line, the effect that the optical system for record can be constituted still smaller is 
further done so. 

[0235] Moreover, according to the optical information recording device according to claim 3, since the 
light source was made to carry out outgoing radiation of the flux of light of two or more wavelength 
regions, the effect of becoming possible to carry out multiplex record of further more many information 
is done so. 

[0236] Moreover, since it was made a pickup have the 1st quantity of light surveillance means for 
supervising the quantity of light of information light, and the 2nd quantity of light surveillance means 
for supervising the quantity of light of the reference beam for record according to the optical information 
recording device according to claim 4, further, the quantity of light of information light and the 
reference beam for record is supervised independently, and the effect become possible to control 
independently is done so. 

[0237] Moreover, since it made have had the reproduction photodetection means detect the reproduction 
light which the reference beam for record is diffracted and produces with the interference pattern formed 
in an information record layer at the time of informational record of as opposed to an information record 
layer in a pickup according to an optical information recording device according to claim 5, the effect 
become possible to collate the recorded information immediately after informational record further does 
so. 

[0238] Moreover, since it had the control means which control record operation based on the 
information on the reproduction light detected by the reproduction photodetection means according to 
the optical information recording device according to claim 6, the effect of becoming possible to 
perform record operation in the state of the still more nearly optimal record is done so. 
[0239] Moreover, according to the optical information recording device according to claim 7, by being 
based on the information on the reproduction light detected by the reproduction photodetection means, 
since it had the control means which control the irradiation conditions of information light and the 
reference beam for record at the time of multiplex record, the effect of becoming possible to perform 
multiplex record on the still more nearly optimal conditions is done so. 

[0240] Moreover, since it was made for a pickup to have a fixing means by which the information 
recorded with an interference pattern in an information record layer is established according to the 
optical information recording device according to claim 8, the effect that informational fixing is still 
attained is done so. 

[0241] According to the optical information recording device according to claim 9, moreover, as an 
optical information record medium What is prepared in the both sides of the record section which can 
record information, and this record section, and has a positioning field for positioning of information 
light and the reference beam for record with an interference pattern is used. The irradiation position of 
information light and the reference beam for record is made to go so that it may go via a part of record 
section and positioning field [ at least ] of the both sides. Since it had the control means which perform 
positioning of the information light to a record section, and the reference beam for record based on the 
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information acquired from a positioning field Furthermore, in the same part of an optical information 
record medium, even when performing comparatively long time and record, the effect that it can prevent 
that the position which records shifts is done so. 

[0242] Moreover, according to the optical information recording device according to claim 10, since it 
had two or more pickups, further, to one optical information record medium, it becomes possible to 
record simultaneously by two or more pickups, and the effect that the performance of record can be 
raised is done so. 

[0243] Moreover, according to the optical information regenerative apparatus according to claim 1 1 to 
16 By the pickup arranged so that it may counter to an optical information record medium The 
reproduction light generated from an information record layer by irradiating the reference beam for 
reproduction to an information record layer, and irradiating this reference beam for reproduction Since it 
collects from the same field side as the side which irradiates the reference beam for reproduction to an 
information record layer and the collected reproduction light was detected, while being able to constitute 
the optical system for record small, the effect to say that random access to an optical information record 
medium can be performed easily is done so. 

[0244] Moreover, according to the optical information regenerative apparatus according to claim 12, 
since reproduction optical system was made to perform irradiation of the reference beam for 
reproduction, and collection of reproduction light so that the optical axis of the reference beam for 
reproduction and the optical axis of reproduction light might be arranged on the same line, it does so 
further the effect that the optical system for reproduction can be constituted still smaller. 
[0245] Moreover, since the reproduction light of two or more same wavelength regions as the flux of 
light to which the light source carries out outgoing radiation of the flux of light of two or more 
wavelength regions, and outgoing radiation of the detection means is carried out from the light source 
detected according to the optical information regenerative apparatus according to claim 13, the effect 
become possible further to reproduce the information by which multiplex record was carried out using 
the light of two or more wavelength regions to an optical information record medium does so. 
[0246] Moreover, since it was made for a pickup to have a quantity of light surveillance means for 
supervising the quantity of light of the reference beam for reproduction according to the optical 
information regenerative apparatus according to claim 14, the effect of becoming still more possible to 
supervise and control the quantity of light of the reference beam for reproduction is done so. 
[0247] According to the optical information regenerative apparatus according to claim 15, moreover, as 
an optical information record medium What is prepared in the both sides of the record section where 
information is recorded, and this record section, and has a positioning field for positioning of the 
reference beam for reproduction with an interference pattern is used. The irradiation position of the 
reference beam for reproduction is made to go so that it may go via a part of record section and 
positioning field [ at least ] of the both sides. Since it had the control means which position the reference 
beam for reproduction to a record section based on the information acquired from a positioning field 
Furthermore, in the same part of an optical information record medium, even when performing 
comparatively long time and reproduction, the effect that it can prevent that the reproduced position 
shifts is done so. 

[0248] Moreover, according to the optical information regenerative apparatus according to claim 16, 
since it had two or more pickups, further, to one optical information record medium, it becomes possible 
to reproduce simultaneously by two or more pickups, and the effect that a reproductive performance can 
be raised is done so. 

[0249] According to the optical information record regenerative apparatus according to claim 17 or 18, 
moreover, at the time of record By the pickup arranged so that it may counter to an optical information 
record medium Information light and the reference beam for record are irradiated from the same field 
side to an information record layer, and information is recorded on an information record layer with the 
interference pattern by interference with information light and the reference beam for record, at the time 
of reproduction By the pickup, the reference beam for reproduction is irradiated to an information record 
layer. Since the reproduction light generated from an information record layer by irradiating this 
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reference beam for reproduction is collected from the same field side as the side which irradiates the 
reference beam for reproduction to an information record layer and the collected reproduction light was 
detected While being able to constitute the optical system for record and reproduction small, the effect 
to say that random access to an optical information record medium can be performed easily is done so. 
[0250] Moreover, according to the optical information record regenerative apparatus according to claim 
18, since it had two or more pickups, further, to one optical information record medium, it becomes 
possible to perform record and reproduction simultaneously by two or more pickups, and the effect that 
the performance of record and reproduction can be raised is done so. 

[Translation done.] 
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